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(54) REFRIGERATOR

(57) Disclosed herein is a refrigerator including a
cabinet (10) defining a first storage region (2) for storing
food, a door (20) opening and closing the first storage
region (2) and filled with a thermal insulator therein, a
gasket (26) provided on an inner surface of the door (20)
and sealing the first storage region (2) fromoutdoor air by
formingasealing boundarywhen thedoor (20) closes the
first storage region (2), a first hingemember (40) rotatably
connecting the door (2) to the cabinet (10), a container
(100) defining a second storage region for storing food
and received in the first storage region (2), a second
hinge member (200) rotatably connecting the door (20)
to the container (100), and a connection member (260)
structurally coupled to the second hinge member (200)
within the door (20), in order to prevent distortions of a
direction and a position of a rotary shaft (206) of the
second hinge member (200) relative to a rotary shaft
(42) of the first hinge member (40).EP
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Description

[0001] The present invention relates to a refrigerator,
and more particularly, to a refrigerator having a separate
storage region in addition to a main storage region of the
refrigerator such that a user has improved convenience
in use of the refrigerator.
[0002] In general, a refrigerator is an apparatus which
maintains the temperatureof a storage regionprovided in
the refrigerator to a predetermined temperature to keep
food frozen or refrigerated, using a refrigeration cycle
configured of a compressor, a condenser, an expansion
valve, and an evaporator. The refrigerator typically in-
cludes storage regions such as a freezing chamber and a
refrigerating chamber.
[0003] The refrigerator is also classified according to
positions of the freezing chamber and the refrigerating
chamber. For example, the refrigerator may be classified
into a top mount type refrigerator in which the freezing
chamber is arranged above the refrigerating chamber, a
bottom freezer type refrigerator in which the freezing
chamber is arranged beneath the refrigerating chamber,
a side by side type refrigerator in which the freezing
chamber and the refrigerating chamber are arranged
to the left and right by a partition wall, and the like.
[0004] The freezing chamber and the refrigerating
chamber are provided within a cabinet defining an ex-
ternal appearance of the refrigerator, and are respec-
tively opened and closed by a freezing chamber door and
a refrigerating chamber door. The freezing chamber door
and the refrigerating chamber door are rotatably
mounted to the cabinet, and are each provided with a
gasket for sealing the inside of the storage chamber.
[0005] In recent years, there has been proposed a
refrigerator for meeting various consumers’ demands
and preventing a loss of cold air due to frequent opening
and closing of a door. For example, there is disclosed a
refrigerator which has a separate storage region (here-
inafter, referred to as "an auxiliary storage region" for
convenience’sake) in addition to storage regions of the
refrigerator such as a freezing chamber and a refrigerat-
ing chamber and is designed to be accessible to the
auxiliary storage region without opening a door of the
refrigerator.
[0006] For instance, Korean Patent Laid-Open Publi-
cation No. 10‑2010‑0130508 discloses a refrigerator
which has an auxiliary storage region in a main door of
the refrigerator, installs anauxiliary door to a front surface
of the main door, and is designed to be accessible to the
auxiliary storage region by opening and closing only the
auxiliary door. However, such a refrigerator may cause a
leakage of cold air between a cabinet and the main door
and between the main door and the auxiliary door.
[0007] In order to prevent the leakage of cold air, a
gasket is used each between the cabinet and the main
door and between the main door and the auxiliary door.
Accordingly, parts to be sealed by the gasket are in-
creased, resulting in an increase in loss of cold air by

the increased parts and thus an increase in power con-
sumption.
[0008] Accordingly, the increase in parts to be sealed
by the gasket may increase a loss region of cold air in
itself andmay increase concern about dew formation due
to a temperature difference around the gasket. That is,
thismeans that an installation region of a heater has to be
increased in order to prevent dew formation around the
gasket. Consequently, power consumption may be in-
creased and the door may have a complicated structure.
[0009] Korean Patent Laid-Open Publication No.
10‑2011‑0040567 discloses a refrigerator which uses
only one door by locating an auxiliary storage region
within a cabinet. However, it is technically very difficult
to locate the auxiliary storage region within the cabinet.
[0010] In order for the auxiliary storage region to rotate
independently of or together with the refrigerator door, a
rotary mechanism such as a hinge should be provided
outside the cabinet. In addition, the refrigerator door
should be sealed such that the refrigerator door comes
into contactwith a front surfaceof the cabinet to prevent a
leakage of cold air. However, the refrigerator door is not
easy to be sealed by interferencewith the rotarymechan-
ism of the auxiliary storage region.
[0011] The above Patent Publication discloses a linker
which allows the auxiliary storage region to be rotatable
relative to the cabinet by installing a rotary mechanism
inside the cabinet. The linker has a structure bywhich the
auxiliary storage region slides to the outside of the cabi-
net and is then rotated.Accordingly, thereareproblems in
that a coupling structure between the auxiliary storage
region and the cabinet is complicated and particularly a
hinge connecting them has a very complicated structure.
In addition, due to characteristics of the hinge connecting
the auxiliary storage region and the cabinet, the auxiliary
storage region may be deflected or the hinge may be
deformed by loads of the auxiliary storage region. Parti-
cularly, there is a problem in that the hinge, throughwhich
a first link is slidably connected to a second link, is very
weak to loads perpendicular to a sliding direction. Thus,
when the auxiliary storage region is rotated relative to the
cabinet independently of the door in an opened state of
the door, the loads of the auxiliary storage regionmay be
concentrated on the hinge. Consequently, the hingemay
be severely deformed and the auxiliary storage region
may be deflected.
[0012] Meanwhile, in the refrigerator having such a
structure, the refrigerator door and the auxiliary storage
region need to be simultaneously opened in order for a
user to have access to a storage spacewithin the cabinet
of the refrigerator. However, as disclosed in the above
Patent Publication, since opening operations of the re-
frigerator door and the auxiliary storage region do not
coincide with each other, there is inconvenience in that
the refrigerator door and the auxiliary storage region are
not simultaneously opened.
[0013] In order for the auxiliary storage region to be
rotatably opened independently of the cabinet while
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being received within the cabinet of the refrigerator,
various other structures have been proposed.
[0014] For instance, Korean Patent Laid-Open Publi-
cation No. 10‑2013‑0024207 published by the present
applicant discloses a rotary mechanism having other
structure for receiving an auxiliary storage region within
a cabinet of a refrigerator. This technique teaches a
method in which the auxiliary storage region is rotated
relative to a refrigerator door instead of the cabinet, and
the auxiliary storage region is connected to the refrig-
erator door by an articulated pivot linker. In the structure
inwhich theauxiliary storage region is rotated relative toa
refrigerator door, although this technique takes account
of rotation interference between the refrigerator door and
the auxiliary storage region, it is not proper to store heavy
food in the refrigerator since the more joints the rotary
mechanism has the weaker it is to the loads of the
auxiliary storage region.
[0015] Meanwhile, Korean Patent Laid-Open Publica-
tion No. 10‑2013‑0079770 published by the present ap-
plicant discloses a structure in which an auxiliary storage
region is seated to a cabinet while being received within
the cabinet of a refrigerator in a closed state of a refrig-
erator door in the cabinet. In this structure, when a user
intends to open only the refrigerator door, the auxiliary
storage region is left within the cabinet. On the other
hand, when a user intends to have access to a storage
space of the cabinet, the auxiliary storage region may be
opened together with the refrigerator door by attaching
the auxiliary storage region inside the refrigerator door.
[0016] This technique enables loads applied to the
auxiliary storage region to be transferred toward the
cabinet though a hinge of the refrigerator door, by open-
ing the auxiliary storage region dependent upon the
refrigerator door without rotatably opening the auxiliary
storage region independently of the cabinet. However,
the technique is problematic in that the structure is very
complicated and the auxiliary storage region is not op-
erated independently of the refrigerator door.
[0017] Thus, although various methods have been
proposed in order to minimize a sealing part for prevent-
ing a leakage of cold air by receiving the openable
auxiliary storage region and the refrigerator door within
the cabinet of the refrigerator, the methods have pro-
blems in terms of the complicated structure, deflection by
weight of food, and interlockingwith the refrigerator door.
[0018] Particularly, the proposed conventional techni-
ques attempt technical access to a new form, instead of
applying the hinge mechanism configured of the single
component provided in the refrigerator door. This means
that it is not easy to receive the auxiliary storage region
within the cabinet of the refrigerator.
[0019] An object of the present invention devised to
solve the problems is to provide a refrigerator capable of
suppressing an increase in power consumption while
improving user’s convenience.
[0020] Another object of the present invention devised
to solve the problems is to provide a refrigerator which is

independently rotatable while an auxiliary storage region
is received within a cabinet. Thus, the object of the
present invention is to provide the refrigerator capable
of having a simple structure and of opening and closing
the auxiliary storage region independently of or together
with a refrigerator door.
[0021] Another object of the present invention devised
to solve the problems is to provide a refrigerator having
increased reliability by preventing deflection and defor-
mation of an auxiliary storage region itself due to weight
of food stored in the auxiliary storage region and by
preventing deflection of a rotary mechanism itself pro-
vided for rotation of the auxiliary storage region. That is,
the object of the present invention is to provide the re-
frigerator capableof solvingaproblem in that theauxiliary
storage region is not received within the cabinet of the
refrigerator due to torsion of the auxiliary storage region
or deformation of a center of rotation of the rotary me-
chanism of the auxiliary storage region.
[0022] Another object of the present invention devised
to solve the problems is to provide a refrigerator in which
an auxiliary storage region may rotate relative to a re-
frigerator door rather than a cabinet in order tomaximally
utilize a storage space of the cabinet of the refrigerator
and a storage space of the auxiliary storage region. To
this end, the object of the present invention is to provide
the refrigerator capable of preventing interference be-
tween a rotarymechanism of the auxiliary storage region
installed to the refrigerator door and the refrigerator door.
In addition, the object of the present invention is to
provide the refrigerator capable of securely preventing
a leakage of cold air by effectively performing sealing
between the refrigerator door and the cabinet even when
the rotary mechanism is installed to the refrigerator door.
[0023] Another object of the present invention devised
to solve the problems is to provide a refrigerator capable
of preventing deterioration of thermal insulation perfor-
mance by a rotary mechanism installed to a refrigerator
door.
[0024] A further object of the present invention devised
to solve the problems is to provide a refrigerator in which
an auxiliary storage region may be opened and closed
independently of a door in an opened state of only the
door and the auxiliary storage region may be closed
together by closing only the door regardless of a rotation
position of the auxiliary storage regionwith respect to the
door. Thus, the object of the present invention is to
provide the refrigerator capable of realizing various
usage forms of the door and the auxiliary storage region.
[0025] The object of the present invention can be
achieved by providing a refrigerator including a cabinet
defining a first storage region for storing food, a door
which opens and closes the first storage region and is
filled with a thermal insulator therein, a gasket which is
providedonan inner surfaceof thedoorandseals thefirst
storage region from outdoor air by forming a sealing
boundary when the door closes the first storage region,
a first hingememberwhich rotatably connects the door to
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the cabinet, a container which defines a second storage
region for storing food and is received in the first storage
region, a secondhingememberwhich rotatably connects
the door to the container, and a connection member
which is structurally coupled to the secondhingemember
within the door, in order to prevent distortions of an axial
direction and a position of a rotary shaft of the second
hinge member relative to a rotary shaft of the first hinge
member. The connection member may be structurally
directly or indirectly connected to the secondhingemem-
ber.
[0026] The connection member is preferably config-
ured to be buried by the thermal insulator within the door.
Accordingly, the connection member may be securely
fixedwithin thedoor bybonding forcegeneratedbetween
the connection member and the thermal insulator. In
addition, by such a relation between the connection
member and the thermal insulator, loads or vibration
transferred to the connection member may be uniformly
distributed to the entire door.Moreover, the second hinge
member may be securely supported on the door.
[0027] The connection member may extend into the
thermal insulator by being individually connected to each
of the upper and lower second hinge members of the
container. Of course, the upper and lower second hinge
members may be connected to each other through the
connection member so as to be buried in the thermal
insulator.
[0028] Meanwhile, the connection member may also
be connected to each of the upper and lower first hinge
members provided at the respective upper and lower
portions of the door. In addition, all of the upper and lower
second hinge members and the upper and lower first
hinge members may be connected through the connec-
tion member.
[0029] By a structurally direct or indirect connection
relation through the connection member, it may be pos-
sible to prevent deflection of the second hinge member
due to the loads of the container and a state in which a
center of rotation of the first hinge member is linearly
aligned with a center of rotation of the second hinge
member may be always securely maintained.
[0030] In order to further increase bonding force be-
tween the connection member and the thermal insulator,
the connection member may have various shapes and
structures. That is, it may be possible to further increase
bonding force by an increase in coupling area.
[0031] The connection member is preferably formed
with a through hole configured such that the thermal
insulator passes through the through hole while being
filled through the through hole.
[0032] The connection member may be formed in a
plate shape and may include a planar portion having a
wide surface toward a front surface of the door. In addi-
tion, the connection member may include a bending
portion.
[0033] The planar portion may be substantially formed
in parallel with the front surface of the door and the

bending portionmay be formed in a direction intersecting
with the front surface of the door. The planar portion and
the bending portion are preferablywith through holes into
which a foamed thermal insulator is inserted.
[0034] Each of the through holes is formed in the form
of a vertical slot. The through hole may further increase
bonding force for overcomingmoment applied to the first
and second hinge members, together with the bending
portion. Meanwhile, the planar portion of the connection
member is formed with a recess in the forward and back-
ward direction thereof, and may enhance rigidity against
the moment together with the bending portion. The
through hole may be formed on the recess.
[0035] In accordance with the embodiment of the pre-
sent invention, the door may include an outside panel
defining a front external appearance of the door and an
inside panel defining a rear external appearance of the
door, and the thermal insulator is preferably filled in an
inner spaceof thedoor formedby the insidepanel and the
outside panel. Here, it is preferable that the structural
coupling between the second hinge member and the
connection member is first performed within the door,
and then the thermal insulator is filled therein. Accord-
ingly, since the connection member may be buried in the
thermal insulator, the structural coupling between the
second hinge member and the connection member
may be securely maintained even when the thermal
insulator is filled.
[0036] It is preferable that the connection member is
provided regardless of the inside panel, the outside pa-
nel, and thermal insulator, and the connectionmember is
structurally directly or indirectly coupled with the inside
panel and/or the outside panel within the door so as to
distribute loads applied the second hinge member to the
door or transfer the loads to the first hinge member.
[0037] The connection member is preferably provided
to vertically extend at one sidewithin the door, so as to be
connected to the second hingemember provided at each
of upper and lower portions of the door. Thus, two second
hingemembers,whichare respectivelyprovidedatupper
and lower portions, may be structurally directly or indir-
ectly connected to the connection member. Conse-
quently, centers of rotation of the two second hinge
members may be securely maintained.
[0038] In accordance with the embodiment of the pre-
sent invention, the refrigerator may include a mounting
member forming a receiving portion of the second hinge
member. Themountingmembermay be directly coupled
to the secondhingemember. Themountingmembermay
be directly connected to the connection member within
the door.
[0039] Specifically, the mounting member may form a
second hinge member receiving portion for receiving at
least a portion of the second hinge member having a
rotation portion. Accordingly, the rotary shaft of the sec-
ond hinge member is preferably inserted into the mount-
ingmember. The refrigeratormay further includeabrack-
et which is provided between the inside panel and the

5

10

15

20

25

30

35

40

45

50

55



5

7 EP 4 502 510 A2 8

mounting member and is fixed to the inside panel.
[0040] After the mounting member, the connection
member, the bracket, and the inside panel are first
coupled to each other, the thermal insulator is preferably
filled therein. Since such components have sufficient
rigidity and are coupled to each other, alignment may
be not damaged during filling of the thermal insulator.
After completion of the thermal insulator filling, the align-
ment may be more securely maintained.
[0041] The refrigerator may further include coupling
members which respectively extend in left and right
directions of the door at upper and lower portions of
the connection member to be coupled with the rotary
shaft of the first hinge member. The coupling members
may form a space, in which the thermal insulator is filled,
together with the inside panel and the outside panel. The
coupling between the connection member and the cou-
pling member is preferably performed within the door.
Accordingly, the loads transferred by the connection
member may be transferred to the coupling member
and the loads transferred to the coupling member may
be again transferred to the first hingemember. The loads
transferred to the first hinge member may be transferred
to the rigid cabinet.
[0042] The first and second hinge members may be
respectively provided as two members at upper and
lower portions of the door. The connection member
may be provided between the lower first hinge member
and the lower second hinge member.
[0043] The lower second hinge member may be lo-
cated over the lower first hinge member, and the con-
nectionmembermaystructurally connect a rotary shaft of
the lower first hinge member and a rotary shaft of the
lower secondhingememberwhicharespacedapart from
each other.
[0044] The refrigerator may further include a second
hinge bush interposed between the connection member
and the second hinge member, and the second hinge
member may be rotatably coupled to the second hinge
bush. The second hinge bushmay form at least a portion
of the receiving portion for receiving the second hinge
member.
[0045] The lower first hinge member may include a
connection piece fixed to the door, and the connection
member is preferably coupled to the connection piece
within the door. Accordingly, the loads applied to the
second hinge member may be transferred to the lower
first hinge member through the connection member. The
loads transferred to the lower first hinge member may be
transferred to the rigid cabinet.
[0046] It is preferable that one side of the second hinge
member is fixed to thecontainerwithin thesealingbound-
ary and the other side thereof is rotatably connected to
the door. Of course, the other side of the second hinge
membermayalsobe locatedwithin the sealingboundary.
[0047] It is preferable that the rotary shaft of the first
hinge member is vertically and linearly aligned with the
rotary shaft of the second hinge member.

[0048] In accordance with the embodiment of the pre-
sent invention, the refrigerator may include a latch for
selectively coupling the container to the door. The con-
tainer and the door may be opened together during
coupling of both through the latch and only the door
may be opened during decoupling of both through the
latch.
[0049] In another aspect of the present invention, pro-
videdherein isa refrigerator includingacabinet defininga
first storage region for storing food, a door which opens
and closes the first storage region, a gasket which is
providedonan inner surfaceof thedoorandseals thefirst
storage region from outdoor air by forming a sealing
boundary when the door closes the first storage region,
a first hingememberwhich rotatably connects the door to
the cabinet, a container which defines a second storage
region for storing food within the sealing boundary and is
received in the first storage region, and a second hinge
member which is rotatably connected to the door, and is
connected to the containerwithin the sealing boundary to
rotate the container relative to the door, wherein all of a
rotation trajectory space region of the container relative
to the door configures to be in a rotation trajectory space
region of the door relative to the cabinet, so that the
container is always received in the first storage region
when the door closes the first storage region.
[0050] Here, the rotation trajectory space region
means a three-dimensional region generated according
to rotation of a two-dimensional plane having a specific
cross-sectional area on the basis of the rotary shaft.
[0051] In the present embodiment, all of the rotation
trajectory space regionof thecontainer formedaccording
to rotation of the container relative to the door in the
outside of a second storage region is preferably included
in the rotation trajectory space region of the gasket
formed according to rotation of the door.
[0052] Accordingly, it may be possible to realize usage
forms such as opening of only the door, opening of the
door togetherwith the container, opening of the container
in an opened state of only the door, closing of only the
container in an opened state of the door together with the
container, and closing of only the container in a sepa-
rately opened state of the door and the container. In
addition, in a state in which the door and the container
are separately opened (for example, opening of the door
relative to the cabinet by 90° andopening of the container
relative to the cabinet by 50°), the container may be
closed together by closing the door regardless of a rota-
tion angle of the container relative to the door. Of course,
since the container is received in the first storage region
by closing the door, the first storage region and the
auxiliary storage region may be sealed from outdoor
air through the gasket provided only between the door
and the cabinet.
[0053] In another aspect of the present invention, pro-
videdherein isa refrigerator includingacabinet defininga
first storage region for storing food, a door which opens
and closes the first storage region and is filled with a
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thermal insulator therein, a gasket which is provided on
an inner surface of the door and seals the first storage
region from outdoor air by forming a sealing boundary
when the door closes the first storage region, a first hinge
memberwhich rotatably connects thedoor to the cabinet,
a container which defines a second storage region for
storing food within the sealing boundary and is received
in the first storage region, a second hingemember which
is rotatably connected to thedoor, and is connected to the
container within the sealing boundary to rotate the con-
tainer relative to the door, and a connection member
which is structurally coupled to the secondhingemember
within the door, in order to prevent distortions of an axial
direction and a position of a rotary shaft of the second
hinge member relative to a rotary shaft of the first hinge
member, wherein all of a rotation trajectory space region
of the container relative to the door configures to be in a
rotation trajectory space region of the door relative to the
cabinet, so that the container is always received in the
first storage region when the door closes the first storage
region.
[0054] In another aspect of the present invention, pro-
videdherein isa refrigerator includingacabinet defininga
first storage region for storing food, a door which opens
and closes the first storage region, a gasket which is
providedonan inner surfaceof thedoorandseals thefirst
storage region from outdoor air by forming a sealing
boundary when the door closes the first storage region,
a first hinge member which has a rotary shaft and rota-
tably connects the door to the cabinet out of the sealing
boundary, a container which defines a second storage
region for storing food and is received in the first storage
region, and a secondhingememberwhich is fixed, at one
side thereof, to the container within the sealing boundary
while being rotatably connected, at theother side thereof,
to the door, the second hinge member having a rotary
shaftwhich is vertically and linearlyalignedwith the rotary
shaft of the first hinge member.
[0055] In a further aspect of the present invention,
provided herein is a refrigerator including a cabinet hav-
ing at least one storage chamber for storing food, a first
hinge member which includes a fixed portion at one side
thereof anda rotationportionat the other side thereof, the
fixed portion being fixedly supported by the cabinet, at
least one door which has an outer side surface and an
inner side surface, a thermal insulator being filled there-
between, thedoorbeing rotatably connectedwitha rotary
shaft of the first hinge member to open and close the
storage chamber, the door being rotatably provided re-
lative to the cabinet, the door having a gasket forming a
sealing boundary of cold air on the inner side surface, a
container which defines a separate auxiliary storage
region selectively separated from the storage chamber
and receivedwithin the storage chamber of the cabinet, a
second hinge member which has a fixed portion at one
side thereof, a rotation portion at the other side thereof,
andaconnectionportion connecting the fixedportionand
the rotation portion, the fixed portion being fixedly sup-

ported by the container, the rotation portion being rota-
tably connected within the sealing boundary of the door,
and a connection member connected to the rotation
portion of the second hinge member, at least a portion
of theconnectionmemberbeing formed toextend into the
thermal insulator of the door.
[0056] The container may be simultaneously de-
coupled from the cabinet together with the door or be
decoupled from the cabinet independently of the door, so
as to be rotatable, through the first and second hinge
members. Particularly, the container may be securely
and smoothly supported to be rotatable relative to the
door, through the connection member.
[0057] The sealing boundary of the door is preferably
provided therein with a second hinge member receiving
portion in which the rotation portion of the second hinge
member is rotatably seated.
[0058] The connection member is preferably con-
nected to the rotation portion of the second hinge mem-
ber through the receiving portion.
[0059] The rotation portion of the second hinge mem-
ber seated in the receivingportionmaybe linearly aligned
with the rotation portion of the first hingemember located
outside the sealing boundary. The linear alignment is
preferably a vertical and linear alignment.
[0060] At least a portion of the rotation portion of the
first hinge member may be arranged to overlap with at
least a portion of the rotation portion of the second hinge
member.
[0061] A portion of the receiving portion may extend
from the inside of the sealing boundary of the door to the
outside of the sealing boundary over the gasket.
[0062] The gasket may include a fixed portion config-
ured such that a portion of the fixed portion is fixedly
inserted into the door, and the rotation portion of the
secondhingemembermaybeseatedatapositionbiased
toward the outside of the sealing boundary from a center
of the fixed portion of the gasket.
[0063] At least a portion of the connection member,
which is connected to the rotation portion of the second
hinge member to extend into the thermal insulator, may
extend to the rotation portion of the first hinge member.
[0064] The refrigerator may further include coupling
members each of which extends in a direction intersect-
ingwith the connectionmemberwhile at least a portion of
the coupling member is exposed to the outside of the
door, the coupling members being respectively con-
nected to the rotation portion of the first hinge member
and the connection member.
[0065] The coupling members may form a space, in
which the thermal insulator is filled, together with the
inner side surface and the outer side surface of the door.
[0066] The secondhingemember of the containermay
haveanupper secondhingemember anda lower second
hinge member, the upper and lower second hinge mem-
bers may be rotatably supported within the sealing
boundary of the door, and at least a portion of the con-
nectionmembermaybe formed to connect the upper and
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lower second hinge members.
[0067] At least a portion of the connection member
furthermay extend to the rotation portion of the first hinge
member.
[0068] The connection member may extend between
the outer side surface and the inner side surface of the
door in a vertical direction of the door, and the connection
member may include at least one planar portion which is
substantially parallel with the outer side surface of the
door.
[0069] The connection member may extend between
the outer side surface and the inner side surface of the
door in a vertical direction of the door, and the connection
member may include at least one planar portion which
substantially intersects with the outer side surface of the
door.
[0070] The connection member may further include a
bending portion which is bent from the planar portion to
substantially intersect with the outer side surface of the
door.
[0071] The connection member may include a recess
formed by being recessed from the planar portion.
[0072] The connection member may include at least
one through hole formed on the planar portion such that
the thermal insulator is filled through the through hole.
[0073] The features of the above-mentioned embodi-
ments are complexly applicable in connection with other
embodiments unless these embodiments contradict
each other.
[0074] Effects of a refrigerator according to embodi-
ments of the present invention are as follows.
[0075] In accordance with an embodiment of the pre-
sent invention, the refrigerator is provided with only one
door in order to open and close a storage region and an
auxiliary storage region. Accordingly, the refrigerator
may reduce a loss of cold air and need not install a heater
for prevention of dew formation, compared to a case
having two doors. Thus, it may be possible to prevent
an increase in power consumption.
[0076] In accordance with an embodiment of the pre-
sent invention, since the auxiliary storage region is in-
stalled to be rotatable relative to the door instead of a
cabinet, the auxiliary storage region may be received
within a storage chamber of the cabinet by a simple
structure.
[0077] In accordance with an embodiment of the pre-
sent invention, a portion of a connection portion of a
second hinge member of the auxiliary storage region
may be movably provided in a second hinge member
receiving portion arranged in the door, and the connec-
tion portion may have a shape of curvature capable of
bypassing a door gasket. Accordingly, it may be possible
to form desired rotation trajectories of the door and con-
tainer while the second hinge member does not pass
through the gasket. Since the second hinge member is
installable so as not to interfere with the gasket, it may be
possible to avoid deterioration of cold air leakage pre-
vention performance by sufficiently performing a function

of the gasket.
[0078] In accordance with an embodiment of the pre-
sent invention, since the second hinge member may
have a small length in a forward and backward direction
thereof, it may be possible to minimize deterioration of
thermal insulation performance of the doorwhile the door
dose not have a thicker thickness.
[0079] In accordance with an embodiment of the pre-
sent invention, it may be possible to effectively prevent
deflection of a container by loads of the container and
weight of food stored therein and deflection of the con-
tainer by deformation and decoupling of a second hinge
shaft of the second hinge member.
[0080] In accordance with an embodiment of the pre-
sent invention, it may be possible to effectively prevent a
problem caused due to linear misalignment between a
first hinge shaft of a first hinge member and a second
hingeshaft of asecondhingemember.Particularly, itmay
be possible to effectively prevent poor rotation of the door
caused by such linear misalignment.
[0081] In accordance with an embodiment of the pre-
sent invention, when a user opens only the refrigerator
door and has access to a front surface of the auxiliary
storage region (container), the auxiliary storage region
may bemaintained in a state of being received inside the
cabinet without being opened along with the refrigerator
door. Thus, it may be possible to realize a usage form in
which the container rotates independently of each of the
cabinet and the door.
[0082] In accordance with an embodiment of the pre-
sent invention, it may be possible to realize a usage form
of the refrigerator in which the container may be addi-
tionally opened or closed in an opened state of only the
door. In addition, it may be possible to realize a usage
form of the refrigerator in which only the container is
closed and the door is individually closed in an indepen-
dently opened state of the door and the container and a
usage form of the refrigerator in which the container and
the door are closed together by closing only the door.
[0083] The accompanying drawings, which are in-
cluded to provide a further understanding of the inven-
tion, illustrate embodiments of the invention and together
with the description serve to explain the principle of the
invention.
[0084] In the drawings:

FIG. 1 is a perspective view illustrating an embodi-
ment of a refrigerator according to the present in-
vention;

FIG. 2 is a perspective view illustrating an opened
state of only a door in the refrigerator of FIG. 1;

FIG. 3 is a perspective view illustrating an opened
state of a door and a container in the refrigerator of
FIG. 1;

FIG. 4 is a view illustrating a closed state of the door
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in the embodiment of the present invention;

FIG.5 isaview illustratinganopenedstateofonly the
door in the embodiment of the present invention;

FIG. 6 is a cross-sectional view illustrating an embo-
diment of a second hinge member, and shows a
closed state of the door;

FIG. 7 is a cross-sectional view illustrating the em-
bodiment of the second hinge member, and shows
an opened state of the door;

FIG. 8 is an exploded perspective view illustrating an
embodiment of a door and an embodiment of a
connection member in the embodiment of the pre-
sent invention;

FIG. 9 is a perspective view illustrating a mounting
member of FIG. 8;

FIG. 10 is a perspective view schematically illustrat-
ing an opening and closing member of FIG. 7;

FIG. 11 is a front perspective view illustrating a
modified example of the opening and closing mem-
ber of FIG. 10;

FIG. 12 a rear perspective view illustrating a
mounted state of the opening and closing member
of FIG. 11;

FIG. 13 is a perspective view schematically illustrat-
ing the container of FIG. 1;

FIG. 14 is a view illustrating a closed state of a door in
another embodiment of the present invention;

FIG. 15 is a view illustrating an opened state of the
door inanotherembodimentof thepresent invention;

FIG. 16 is a view illustrating a coupled portion of the
second hinge member and the door in the embodi-
ment of the present invention;

FIG. 17 is a plane cross-sectional view illustrating a
reinforced thermal insulator in FIG. 16;

FIG. 18 is a view illustrating the refrigerator shown in
FIG. 16 when viewed from the front;

FIG. 19 is a view for explaining thermal insulation
performance in an uninstalled state of the reinforced
thermal insulator;

FIG. 20 is a table for explanation of FIG. 19;

FIG. 21 is a view for explaining thermal insulation

performance in an installed state of the reinforced
thermal insulator;

FIG. 22 is a table for explanation of FIG. 21;

FIG. 23 is an exploded perspective view illustrating
another embodiment of a connection member;

FIG. 24 is a view illustrating a coupled state of the
connection member shown in FIG. 23;

FIG. 25 is a cross-sectional view illustrating a
coupled state of the connection member shown in
FIG. 23;

FIG. 26 is an exploded perspective view illustrating
still another embodiment of a connection member;
and

FIG. 27 is a view illustrating a coupled state of the
connection member shown in FIG. 26.

[0085] Reference will now be made in detail to the
preferred embodiments of the present invention, exam-
ples of which are illustrated in the accompanying draw-
ings. For convenience of description, a bottom freezer
type refrigerator will be exemplified below as preferred
embodiments of a refrigerator according to the present
invention. Of course, the present invention is not limited
to thebottom freezer type refrigerator, and isapplicable to
a top mount type refrigerator, a side by side type refrig-
erator, etc.
[0086] First, an entire configuration of the preferable
embodiment of the refrigerator according to the present
invention will be described with reference to FIG. 1.
[0087] An upper portion of a cabinet 10 may be pro-
vided with a refrigerating chamber and a lower portion
thereof may be provided with a freezing chamber. The
upper portion of the cabinet 10 is installed with doors 20
and 21 such that the doors are rotatable by each hinge
member 40 (hereinafter, referred to as "a first hinge
member" for convenience’sake), for opening and closing
the refrigerating chamber. Although the present embodi-
ment shows two doors 20 and 21 for opening and closing
the refrigerating chamber, the present invention is not
limited thereto. For example, the present embodiment
may also use one door.
[0088] Each of the doors 20 and 21 is provided with a
handle portion 22 for rotating each door 20 or 21. A user
typically opens and closes the door by applying force in a
state of gripping the handle portion 22. Accordingly, the
handle portion 22 is preferably provided at a side oppo-
site to the first hinge member. This enables securing of a
large moment distance on the basis of the first hinge
member 40. The handle portion 22may be provided with
a structure such as a button capable of being pressed by
the user. The buttonmay be interlocked with a latch to be
described later so that theusermayopenonly thedoor21
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of the refrigerator or open the door 21 together with a
container by pressing the button.
[0089] Of course, the shape or structure of the handle
portion 22 is not limited to that shown in the drawing, and
the handle portion 22may selectively have various struc-
tures.
[0090] One side of the door 21 may be provided with a
dispenser 20 through which the user may be supplied
with water or ice. The lower portion of the cabinet 10may
be installed with another door 23 for opening and closing
the freezing chamber. The door 23 may be a drawer type
door.
[0091] The refrigerator according to the present em-
bodiment will be described in more detail with reference
to FIG. 2. As described above, the present embodiment
mayhave the refrigeratingchamber 2at theupper portion
of the cabinet 10. The present embodiment will bemainly
described with respect to the refrigerating chamber 2 for
convenience of description. However, since the principle
of the present embodiment is not limited to the refrigerat-
ing chamber but is applicable to other storage regions
such as the freezing chamber capable of storing food, a
term "a first storage region" will be used below instead of
an expression of the refrigerating chamber.
[0092] The refrigerator according to the present em-
bodiment includes a container 100 defining another sto-
rage region (hereinafter, referred to as "a second storage
region" for convenience’sake) different from the first sto-
rage region 2. The container 100 is rotatable relative to
the door 20 and is provided independently of the cabinet
10 and the door 20. That is, the container 100 may be
rotated independently of the cabinet 10. The container
100 may be rotated independently of the door 20. For
example, only the container 100 may be rotated in an
opened state of the door 20. Accordingly, the first storage
region may be changed to an opened state by rotating
only the container 100, in a state shown in FIG. 2, namely
in an opened state of the second storage region.
[0093] Although the present embodiment describes
that the pair of doors 20 and 21 are provided and the
container 100 is installed to the right door 20, the present
invention is not limited thereto.
[0094] The relation and structure between the cabinet
10, the door 20, and the container 100will be described in
more detail with reference to FIG. 2. FIG. 2 shows an
opened state of only the door 20 in a state in which the
container 100 is received in the cabinet 10. That is, the
user may have access to the container 100 by opening
only the door 20, and FIG. 2 shows such a state.
[0095] The door 20 is rotatably coupled to the cabinet
10 through the first hinge member 40 such that the door
20 is rotatable relative to the cabinet 10. The first hinge
member 40 is located at one side of the cabinet 10. The
door 20 is rotatable about a rotary shaft 42 (hereinafter,
referred to as "a first rotary shaft" for convenience’sake)
of the first hingemember 40 andmay open and close the
first storage region 2.
[0096] A gasket 26 is provided inside the door 20. The

gasket 26 is arranged along an edge of the door 20. It is
preferable that thegasket26generallyhasasquareband
shape along a square shape of the door 20. When the
door 20 is rotated toward the cabinet 10 and closes the
first storage region 2, the gasket 26 comes into contact
with a front surface portion 12 of the cabinet 10, thereby
preventing cold air from leaking from the first storage
region 2. Accordingly, a connection relation between the
door 20 and the cabinet 10may be equal or similar to that
in a typical refrigerator. A sealing boundary may be
formed by the gasket 26. That is, the gasket 26may form
the sealing boundary in a closed state of the door 20.
Consequently, cold air does not communicate between
the inside and the outside of the sealing boundary.
[0097] In accordance with the present embodiment,
the container 100 is rotatably coupled to the door 20
by second hingemembers 200. A rotary shaft 206 (here-
inafter, referred to as "a second rotary shaft" for conve-
nience’sake) of each of the second hinge members 200
may be located at the door 20. The second rotary shaft
206 may be a rotary shaft provided regardless of the first
rotary shaft 42 of the first hinge member 40. That is, it is
preferable that the first hinge member 40 is provided
between the cabinet 10 and the door 20 and the second
hinge member 200 is provided between the door 20 and
the container 100.
[0098] In another aspect, the first hinge member 40
may be located outside the sealing region or sealing
boundary defined by the gasket 26 and the second hinge
member 200 may be located inside the sealing region or
sealing boundary. Accordingly, since the container 100 is
rotatable relative to the door 20 by the second hinge
member 200, the container 100 may be received in the
first storage region 2 of the cabinet 10.When the door 20
is closed by the first hinge member 40, the first storage
region2and the container 100are simultaneously sealed
by one gasket 26 provided in the door 20.
[0099] Meanwhile, the second rotary shaft 206 of the
second hinge member 200 may be provided at a pre-
determined position within the door 20. If the second
rotary shaft 206 does not have the same axis S as the
first rotary shaft 42, the container 100maybe rotated by a
predetermined angle even when only the door 20 is
intended to be opened. Thus, it is preferable that sub-
stantially the second rotary shaft 206 is vertically and
linearly aligned with or has the same axis as the first
rotary shaft 42. An enlarged portion in FIG. 2 schemati-
cally shows an interrelation between the first rotary shaft
and the second rotary shaft. Aswill bedescribed later, the
shape of the second rotary shaft or the connection rela-
tion between the second rotary shaft and the door 20may
differ from that shown in the drawings.
[0100] Although the present embodiment shows and
describes an example in which the first rotary shaft 42
and the second rotary shaft 206 are configured indepen-
dently of each other, the present invention is not limited
thereto. For example, the first rotary shaft 42 and the
second rotary shaft 206 may also be connected physi-
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cally and integrally to each other so as to be configured of
one shaft. However, the rotary shafts of the first and
secondhingemembers40and200arebasically different
configurations regardless of having the same axis or
different axis. Accordingly, both may be rotatably pro-
vided independently of each other.
[0101] Hereinafter, the relation and structure between
the cabinet 10, the door 20, and the container 100 will be
described inmore detail. For convenience of description,
terms "an upward and downward direction", "a left and
right direction", and "a forward and backward direction"
will be used as shown in FIG. 2.
[0102] It is preferable that a size of the container 100 (a
length (width) in the left and right direction and a length
(height) in the upward and downward direction) is sub-
stantially provided so as not to be at least greater than
that of the first storage region 2 so that the container 100
is received in the first storage region 2. That is, the size of
the container 100 is preferably determined such that the
container 100 may easily enter and exit the front of the
first storage region 2.
[0103] In addition, the door 20 is provided to open and
close the first storage region 2. Accordingly, the door 20
has a size greater than the container 100. That is, the
second storage region defined by the container 100 may
beautomatically closedby closing the first storage region
2 by the door.
[0104] For convenience’sake, assuming the first sto-
rage region 2, the container 100, and the door 20 have a
circular shape, the door 20 has the largest radius and the
container 100 has the smallest radius. Accordingly, as-
suming the components have a square shape, the door
20mayhave the largestwidth andheight and thecontain-
er 100 may have the smallest width and height.
[0105] It is preferable that adepth (length in the forward
and backward direction) of the container 100 occupies a
predetermined portion of a depth (length in the forward
and backward direction) of the first storage region 2.
[0106] Suchaconfigurationallows the container 100 to
be located in the first storage region 2when the door 20 is
closed. Accordingly, cold air in the first storage region 2
may be introduced into the second storage region
through a communication port 121 (see FIG. 3).
[0107] There is a possibility that cold air leaks only
between the front surface portion 12 of the cabinet 10
and an inside edge portion of the door 20. That is, there is
a possibility that cold air in the first storage region 2 and
cold air in the second storage region leak through the
above portion. However, as described above, only one
gasket 26 may be installed to the inside edge portion of
thedoordue to the sizeandpositionbetween thecontain-
er 100 and the door 20. That is, a region defined by one
gasket 26 includes a region defined by the container,
thereby enabling a leakage of cold air to be prevented.
[0108] Accordingly, according to the present embodi-
ment, only the gasket 26 for the door 20 is provided
without provision of a separate gasket for the container
100. Accordingly, according to the present embodiment,

it may be possible to prevent a loss of cold air caused due
to installation of a plurality of gaskets. In addition, a
temperature difference between the inside and outside
of the refrigerator is generatedonlyat the installedportion
of the gasket. Therefore, evenwhenheaters are installed
for heating, installation portions of the heaters are re-
duced. Consequently, the refrigerator may have a simple
structure and effectively prevent a waste of energy.
[0109] The size and region of the above-mentioned
door 20, container 200, and first storage region 2, and the
region defined by the gasket may be based on those
projected on the same plane in a closed state of the door.
That is, when the refrigerator is projected on a vertical
plane in the closed state of the door, the refrigerator has
an area which is gradually increased in order from the
container 100 to the first storage region 2, the gasket 26,
and the door 20. Of course, the large area includes all of
the small areas. Meanwhile, when one first storage re-
gion2 isopenedandclosedby twodoors (seeFIG.4), the
above-mentioned relation between the size and the re-
gionmaybesatisfiedat the respective left and the right on
the basis of a pillar 62.
[0110] Meanwhile, the door 20 is preferably equipped
witha latch600whichmayselectively couple thecontain-
er 100 to the door 20. That is, when the door 20 and the
container 100 are opened together, the container 100 is
coupled to the door 20 by the latch 600. When only the
door 20 is opened, the latch 600 decouples the container
100 from the door 20. For coupling and decoupling be-
tween the door 20 and the container 100 by the latch 600,
the handle portion 22 is preferably provided with an
operation portion (button). Accordingly, the latch 600
has a configuration in which force applied to the door
by the user for opening of the door is selectively trans-
ferred to the container 100. That is, when the force is
transferred to the container 100 through the latch, the
container 100 may be opened together with the door.
When the force is not transferred to the container 100
through the latch, only the door may be opened without
opening of the container 100.
[0111] For example, when the user opens the door by
gripping the handle portion 22 while pressing the opera-
tion portion, the container 100 is decoupled from the door
20 through the latch 600. In this case, only the door 20 is
opened.On theotherhand,when theuseropens thedoor
by gripping the handle portion 22 without pressing the
operation portion, the coupling between the door 20 and
the container 100 is maintained by the latch 600. In this
case, the door 20 and the container 100 are opened
together. It is because the second hinge member 200
connecting the door 20 to the container 100 is simulta-
neously rotated together with the door when the door 20
is coupled to the container 100.
[0112] The latch 600 may use a well-known structure.
Accordingly, since the latch is not the main gist of the
present embodiment, no detailed description will be gi-
ven thereof.
[0113] Meanwhile, a storage portion 24 for storing food
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mayalsobeprovidedonan inner sideof thedoor 20. That
is, after the user opens only the door 20 as shown in FIG.
2, the user may approach the storage portion 24 so as to
store food in the storage portion 24 installed to the inner
side of the door 20 or to take the stored food out of the
storage portion. Of course, the container 100 may also
use a space occupied by the storage portion 24 of the
door 20, in such a way that the container has a deeper
depth instead of providing the storage portion 24 of the
door 20.
[0114] Next, it will bedescribed that the door 20and the
container 100 are opened together with reference to FIG.
3.
[0115] Ina case inwhich theuser intends touse thefirst
storage region 2,when the door 20 and the container 100
are opened together, the first storage region 2 enters a
state of being accessible to the user. The first storage
region 2 may have the substantial same structure as the
storage chamber of the typical refrigerator. For example,
the first storage region 2 may be provided therein with a
plurality of shelves4andadrawer6.Thedrawer6maybe
formed therein with a space for storing food, and the user
may take food out of the drawer 6 by withdrawing the
drawer 6. Accordingly, the drawer 6 is preferably with-
drawn outward of the first storage region 2.
[0116] Meanwhile, the container 100 is preferably pro-
vided with a fixing device 500 which selectively couples
the container 100 to the cabinet 10. That is, the fixing
device 500 serves to couple the container 100 to the
cabinet 10 when only the door 20 is opened. The fixing
device 500 serves to decouple the container 100 from the
cabinet 10 when the door 20 and the container 100 are
opened together.
[0117] The fixing device 500 is provided at an upper
portion of the container 100. The fixing device 500 is
located in the rear of the door handle portion 22. Accord-
ingly, the fixing device 500 is located to face the first and
second hinge members 40 and 200.
[0118] When thecontainer100 isfixed to thecabinet10
by the fixing device 500, only the door 20maybeopened.
On the other hand, when the container 100 is not fixed to
the cabinet 10, the door 20 and the container 100may be
opened together.
[0119] Thefixingdevice500maybeprovidedsuch that
the fixing device 500 is decoupled from the cabinet 10 by
applying a predetermined force. Similarly, the fixing de-
vice 500 may be provided such that, in the decoupled
state of the fixingdevice 500and the cabinet 10, the fixing
device 500 is coupled to the cabinet 10 by applying a
predetermined force.
[0120] When the decoupling between the door 20 and
the container 100 is generated by the latch, force is not
transferred to the container 100 through the latch during
opening of the door 20. Accordingly, force for decoupling
between the fixing device 500 and the cabinet 10 is not
transferred. Therefore, in this case, only the door 20may
be opened. On the other hand, when the container 100 is
coupled to the door 20 by the latch, force is transferred to

the container 100 through the latch 600during opening of
the door 20. Therefore, in this case, forces for opening of
the door 20, for opening of the container 100, and for
decoupling of the fixing device have to be applied. When
the forces are applied, the door 20 and the container 100
may be opened together.
[0121] Meanwhile, the fixing device 500 may have a
configuration that the container 100 is additionally sup-
ported by the cabinet 10 in a state in which the container
100 is received in the first storage region 2. As shown in
FIG. 3, the fixingdevice 500 is preferably locatedat a side
opposite to the first hinge member 40, namely at a side
opposite to the second hinge member and the upper
portion of the container 100. Consequently, the second
hingemember 200and the fixing device 500may support
the container at the left and the right of the container 100.
However, the above-mentioned fixing device 500may be
an additional configuration.
[0122] Meanwhile, as described later, force for con-
tinuously opening the doormay be applied at amaximum
opening angle of the door relative to the container. In this
case, even when the force for continuously opening the
door is applied, the fixingdevice500maymaintain astate
in which the container is received within the cabinet.
[0123] Since the fixingdevice 500 is not themain gist of
the present embodiment, no detailed description will be
given thereof.
[0124] Meanwhile, the present embodiment may rea-
lize a formshown in FIGS. 2 and 3and a form inwhich the
container 100 is opened and closed in an opened state of
the door 20. It is because the container 100 is rotatably
coupled to the door 20 by the second hingemember 200.
[0125] Next, the second hinge member 200 will be
described in more detail with reference to FIGS. 4 and
5. FIG. 4 shows a closed state of the door and FIG. 5
shows an opened state of only the door.
[0126] The first storage region 2 is provided in the
cabinet 10. That is, the cabinet 10 defines a space for
storing food, namely the first storage region 2. The ca-
binet 10 is connectedwith thedoors 20 and21whichmay
open and close the first storage region 2. Although FIGS.
4 and 5 show two doors 20 and 21, the present embodi-
ment is not limited thereto. For example, one door may
also be applied to the embodiment.
[0127] When two doors 20 and 21 are applied for
opening and closing the first storage region 1, one of
the two doors 20 and 21, for example one end of the left
door 21 may be equipped with a pillar 62. Consequently,
the pillar 62 serves to cover a clearance generated
between the two doors 20 and 21. The pillar 62 rotates
about a center of rotation60.That is,when the left door21
is opened, the pillar 62, the pillar 62 is substantially
perpendicular to the left door 21 while rotating inward
of the left door 21 (in a counterclockwise direction on the
drawing). Therefore, since the pillar 62 does not disturb
rotation of the left door 21, the left door 21 is opened.
When the left door 21 is closed, the pillar 62 is substan-
tially parallel with the left door 21while rotatingoutward of
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the left door 21 (in a clockwise direction on the drawing).
Therefore, the pillar 62 comes into contact with the ca-
binet 10 (a state shown in FIG. 4). The right door 20 is
opened and closed regardless of the pillar 62. Since the
pillar 62 is a well-known structure and is not themain gist
of the present embodiment, no detailed description will
be given thereof.
[0128] Thesecondhingemember 200according to the
present embodiment will be described in more detail.
When the two doors 20 and 21 are installed to the cabinet
10, the containers and the second hinge members may
be provided at the left and the right, respectively. How-
ever, hereinafter, for convenience of description, it is
exemplified that the container 100 is installed only to
the right door 20.
[0129] As describe above, the container 100 is rotata-
bly connected to the door 20 by the second hinge mem-
ber 200. Since the container 100 has a shape capable of
being received in the first storage region 2, contact be-
tween the cabinet 10 and the door 20 is generated only at
the front surfaceportion12of thecabinet 10.Accordingly,
the gasket 26may be provided only on the inside edge of
the door 20. That is, when the door 20 is closed, the
gasket 26 comes into contact with the front surface por-
tion 12 of the cabinet 10 and the front surface portion of
thepillar 62, therebypreventing coldair in thefirst storage
region 2 and the container 100 from leaking to the out-
side.
[0130] Meanwhile, the second hinge member 200
serves to rotatably connect the container 100 to the door
20 and to support the container 100. That is, a center of
rotation of the container 100, namely the second rotary
shaft 206 is located at the door 20. The second hinge
member 200 includes a rotation portion 210 which is
rotatable about the second rotary shaft 206 and a fixed
portion 208 fixed to the container 100. It is preferable that
the second hinge member 200 further includes a con-
nection portion 209 connecting the rotation portion 210
and the fixed portion 208.
[0131] The second rotary shaft 206 or the rotation
portion 210may be provided at a predetermined position
within the door 20. As described above, if the second
rotary shaft 206 does not have the same axis as the first
rotary shaft (see the rotary shaft 42 of the first hinge
member in FIG. 2), the container 100 may be rotated
by a predetermined angle even when only the door 20 is
intended to be opened. Thus, it is preferable that sub-
stantially the second rotary shaft 206 is vertically and
linearly aligned with or has the same axis as the first
rotary shaft 42 (see FIG. 2).
[0132] Meanwhile, the second hingemember 200may
have various shapes. For example, the connection por-
tion 209 of the second hinge member 200 may have a
shape h1 (indicated by a hidden line in FIG. 4) corre-
sponding to a linear distance connecting the fixed portion
208 and the rotation portion 210. However, since such a
shape affects radii of rotation of the door 20 and the
container 100, the second hinge member 200 has to

pass through the gasket 26 attached to the door 20.
Accordingly, it is preferable to determine a shape of the
second hinge member 200 such that the second hinge
member 200 forms smooth rotation trajectories of the
door 20 and the container 100 without passing through
the gasket 26.
[0133] To this end, in the embodiment of the present
invention, a length of the connection 209 of the second
hinge member 200 is preferably longer than the linear
length h1 between the fixed portion 208 and the rotation
portion 210. That is, the connection portion 209 is pre-
ferably formed to have a bypass path longer than the
shortest linear length hl between the fixed portion 208
and the rotation portion 210. For example, at least a
portion of the connection portion 209 may be curved.
For another example, at least a portion of the connection
portion 209 may have a bent shape. That is, the connec-
tion portion 209 is preferably formed to have a path
bypassing the gasket 26. Such a bypass path is prefer-
ably formed from the rotation portion 210 provided within
thedoor to the fixedportion208connected to the contain-
er 100 received in the first storage region 2 by bypassing
the gasket 26. In other words, the connection portion 209
preferably extends from the rotation portion 210 to the
fixed portion 208 by being bypassed into the sealing
boundary.
[0134] The preferable embodiment of the second
hinge member 200 according to the present invention
will be described. The second hinge member 200 pre-
ferably includes a first extension portion 222 extending
forward of the door from the rotation portion 210, and a
second extension portion 230 backwardly extending
from the first extension portion 222 to the fixed portion
208. Due to such a shape of the second hinge member
200, an opening angle of the door 20may be increased in
a state in which the container 100 is located in the first
storage region 2. In addition, since the second hinge
member 200 has a shape enclosing the gasket 26, inter-
ference with the gasket 26 may be prevented. Thus, it
may be possible to avoid deterioration of cold air leakage
preventionperformancebysufficiently performinga func-
tion of the gasket.
[0135] A third extension portion 224 is preferably pro-
vided between the first and second extension portions
222and230.The thirdextensionportion224 ispreferably
in parallel with the front surface of the door 20. When the
third extension portion 224 is provided, itmaybe possible
toobtainadesired lengthof theconnectionportion209by
the third extension portion 230while the length of the first
extension portion 222 is reduced. That is, when the third
extension portion 224 is provided, it may be possible to
obtain a desired maximum opening angle of the door (a
maximumopening angle of the door 20 in a state inwhich
the container 100 is located in the first storage region 2)
while thesizeof thefirst extensionportion222 is reduced.
Here, it is advantageous to maintain thermal insulation
performance of the door as the length of the first exten-
sion portion 222 becomes shorter. In this case, since a
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depth (a length of the door in a thickness direction there-
of) of a receiving portion 232, particularly a receiving
space is increased as the length of the first extension
portion 222 becomes longer, a thermal insulator 256 of
the door 20 has a decreased thickness W1. Conse-
quently, it is difficult to obtain a desired thermal insulation
performance.However,when the length of first extension
portion222 is decreased, the thicknessW1of the thermal
insulator 256 of the door 20 is increased. Therefore, it
may be possible to obtain a desired thermal insulation
performance. In addition, it may be possible to effectively
prevent interference between the second hinge member
200 and the gasket 26 by the third extension portion 230.
[0136] As described above, since a portion of the sec-
ond hinge member 200 is located within the door 20, the
receiving portion 232 having a predetermined space for
receiving a portion of the second hinge member 200 is
preferably provided in a predetermined position of the
door 20. This may refer to a second hinge member
receiving portion 232. That is, the receiving portion 232
is provided in the door 20, and a portion of the second
hingemember 200 is located in the receiving portion 232.
In addition, the receiving portion 232 has an opening
portion 234 through which a portion of the second hinge
member 200 passes, and at least the rotation portion 210
of the second hinge member 200 is rotatably connected
to the door 20 through the opening portion 234.
[0137] As shown in FIG. 4, in a closed state of the door
20, the opening portion 234 is provided inside a region
sealed by the gasket 26, namely the sealing boundary.
The receiving portion 232 may extend from the opening
portion 234 to the outside of the region sealed by the
gasket 26 within the door 20. Accordingly, the second
hinge member 200 which rotates in the receiving portion
232 and the opening portion 234 may not interfere with
the gasket 26.
[0138] Themorepreferable embodiment of the second
hinge member 200 will be described with reference to
FIGS. 6 and 7. As described above, the second hinge
member200 is preferably determined considering radii of
rotation of the door 20 and the container 100, prevention
of interference with the gasket 26, etc. Furthermore, the
second hingemember 200 is preferably determined con-
sidering thermal insulation performanceof the door 20. In
order to maximally obtain an opening degree of the door
20, the second hinge member 200 requires a large rota-
tion trajectory and the door 20 has to have a thicker
thickness corresponding to the same. However, since
it is difficult to increase the thickness of the door 20, the
thermal insulation performance of the door 20 may be
deteriorated. Therefore, the door 20 has to have a suffi-
cient rotation trajectory and a basic insulation thickness
while theentire lengthof the secondhingemember 200 is
reduced. Hereinafter, a preferable shape of the second
hinge member 200 for having such a structure will be
described.
[0139] The first extension portion 222 of the second
hinge member 200 may extend forward of the door 20

while havingapredetermined inclination toward the inner
side of the door 20 or in a direction of the second exten-
sion portion 230. That is, it is preferable that the first
extension portion 222 forwardly extends while being
inclined by a predetermined angle instead of being ver-
tical. By such a configuration, the length of the first ex-
tensionportion222 in the forwardandbackwarddirection
thereofmaybe decreasedwhile entirely having the same
length. Thus, it may be possible to obtain a large clear-
anceW1 between the receiving portion 232 and the front
surfaceof thedoor 20and tominimizedeteriorationof the
thermal insulation performance since the thermal insu-
lator 256maybe foamed inaportionof the relatively large
clearanceW1.Moreover, when the first extension portion
222 is inclined, it may be possible to obtain a large
clearance W2 between the receiving portion 232 and
the side surface of the door 20 and tominimize deteriora-
tion of the thermal insulation performance since the
thermal insulator 256 may be foamed in a portion of
the relatively large clearance W2. In other words, it
may be possible to reduce deterioration of the thermal
insulation performance since a space filled with the ther-
mal insulator may be increased in proportion to a reduc-
tion of the receiving space by the receiving portion 232.
[0140] Meanwhile, the second extension portion 230
preferably has a curved portion 230a. For example, the
second extension portion 230 may be curved while hav-
ing a predetermined curvature. That is, it is preferable
that the second extension portion 230 does not extend to
be vertical toward the rear of the cabinet 10 but has a
predetermined curvature or a varied curvature. It is be-
cause the second extension portion 230 is close to the
gasket 26and interfereswith thegasket 26as thedoor 20
is gradually opened (see FIG. 5). Thus, the second ex-
tension portion 230 preferably has a shape correspond-
ing to the trajectory of the gasket 26. In connection with
the trajectoryGT (indicatedbyanalternate longandshort
dash line in FIG. 6) of the gasket 26 when the door 20
rotates, the second extension portion 230 is preferably
curved to correspond to the outermost trajectory of the
gasket 26 and have a trajectory greater than the outer-
most trajectory. For example, it is preferable that the
second extension portion 230 is curved in a central
direction of the refrigerator and the door 20 does not
interfere with the gasket 26 during rotation of the door 20.
[0141] A clearance between the first extension portion
222 and the second extension portion 230 may be de-
termined corresponding to a clearance D between the
fixed portion 208 and the rotation portion 210 in a direc-
tion perpendicular to the left and right direction (see FIG.
6). For example, a predetermined portion of the clear-
ance between the first extension portion 222 and the
second extension portion 230 may be larger than the
minimum clearance D between the fixed portion 208 and
the rotation portion 210 in the left and right direction.
[0142] Meanwhile, the shape of the second hinge
member 200 is preferably determined in connection with
an opening angle of the door 20. A description thereof will
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be given.
[0143] It is preferable that before the door 20 is maxi-
mally opened, the second hinge member 200 does not
come into contact with one side of the opening portion
234 of the receiving portion 232. It is because, if the
second hinge member 200 comes into contact with
one side of the opening portion 234 of the receiving
portion 232 before the door 20 is maximally opened,
the container 100 may be opened along with the door
20 even when the user intends to open only the door 20.
In addition, it is because force applied for rotation of the
door may be transferred to the container 100 through the
second hinge member 200 coming into contact with the
opening portion 234. That is, it is because the opening
portion 234may come into contact with the second hinge
member 200 to rotate the second hingemember 200 and
thus the container 100 may be rotated by rotation of the
second hinge member 200.
[0144] In order for the second hingemember 200 to do
not come into contactwith one side of the opening portion
234 of the receiving portion 232 when the door 20 is
opened, the length of the second hinge member 200 in
the forward and backward direction thereof, for example
the length of the first extension portion 222 is elongated.
However, in this case, since the clearance W1 between
the receivingportion232and theouter surfaceof thedoor
20 is decreased, itmay be possible to deteriorate thermal
insulation performance. Therefore, there is a problem in
that the door 20 has a thickness thicker than the existing
thickness. Accordingly, it is preferable that when the door
20 is maximally opened, the second hinge member 200
substantially comes into contact with one side of the
opening portion 234. That is, the second hinge member
200may be configured to come into contact with one side
of the opening portion 234when the door 20 ismaximally
opened.
[0145] Distances from the rotation portion 210 of the
second hinge member 200 to the second extension por-
tion 230 in the central direction of the door are preferably
formed to differ from each other within a range extending
from thefixedportion208of the secondextension portion
230 to the third extension portion 224. This may be
realized by the curved portion of the second extension
portion 230.
[0146] In addition, a forward and backward distance of
the second extension portion 230 from the fixed portion
208 to the rotation portion 210, namely a distance in an
outer side surface direction of the door is preferably
smaller than a distance from the fixed portion 208 of
the second extension portion 230 to a portion formed
bybeing bent andextending to the third extension portion
224.
[0147] In more detail, the second hinge member re-
ceiving portion 235 include the opening portion 234. The
openingportion234 is formedbybeing recessed from the
inner side surface of the door to the outer side surface
thereof within the sealing boundary. That is, the opening
portion 234 is provided on the front surface of the second

hinge member receiving portion 235.
[0148] The second hinge member receiving portion
235 may include a first side wall portion 235, a rear wall
portion 236, and a second side wall portion 237. In
addition, the second hinge member receiving portion
235 may include an upper side wall portion 238 and a
lower side wall portion 239.
[0149] The first side wall portion 235 may extend to
enclose the gasket 26 from one side of the opening
portion 234. For example, the first side wall portion 235
maybe formed to enclose aportion of the gasket 26 in the
rear of the gasket 26. The rear wall portion 236 may
extend in a horizontal direction from the first side wall
portion235.Thesecondsidewall portion237mayextend
from the rear wall portion 236 to the other side of the
opening portion 234. The upper and lower side wall
portions 238 and 239 may be provided to respectively
connect the first side wall portion 235, the rear wall
portion 236, and the second side wall portion 237 at
upper and lower portions. Consequently, the opening
portion 234 may be formed.
[0150] A seating portion for seating of the rotation
portion 210 of the second hinge member, for example,
an axial hole 278may be formed at a position adjacent to
the first side wall portion 235. Accordingly, the second
hinge member receiving portion 234 may receive a por-
tion of the connection portion 209 of the second hinge
member during rotation of the second hinge member
200. In addition, the volume or length of the connection
portion 209 received in the receiving portion 234 may be
varied according to the angle between the door and the
container 100.
[0151] As shown in FIGS. 6 and 7, when the door 20 is
rotated relative to the container 100 (when the door is
varied from a state shown in FIG. 6 to a state shown in
FIG. 7), a portion of the connection portion 209 of the
second hinge member is away from the second side wall
portion 236 tomove in a direction adjacent to the first side
wall portion 235. The container 100maybemaintained in
a state of being received in the storage chamber until a
portion of the connection portion 209 of the second hinge
member comes into contact with the first sidewall portion
235. Thus, when the connection portion 209 of the sec-
ond hinge member comes into contact with the first side
wall portion of the receiving portion, it may be possible to
form amaximumopening angle of the door relative to the
container.
[0152] The connection portion 209 of the second hinge
member may include a first vertical surface 230b facing
the gasket and a second vertical surface 230c facing the
rearwall portion236or thesecondsidewall portion237of
the receiving portion 232. The first vertical surface 230b
may be formed in a shape coming into surface contact
with the first side wall portion 235. The second vertical
surface 230c may be formed in a shape coming into
surface contact with each of the second side wall portion
235 and/or the rear wall portion 236. While the first
vertical surface is adjacent to the first side wall portion
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235 at a position in which the second vertical surface
230c of the connection portion 209 is adjacent to the
second side wall portion 237, the container 100 and the
door 20 are rotatable independently of each other. Thus,
when the first vertical surface 230b comes into contact
with the first side wall portion 235, the opening angle of
the door 20 relative to the container 100 may be max-
imized.
[0153] Due to the shape and position between the
second hinge member 200 and the receiving portion
232, it may be possible to reduce an impact generated
at both ends of a relatively angular range allowed be-
tween the door and the container and perform a smooth
operation therebetween. It may be possible to increase
an independently rotatable angular range between the
door and the container.
[0154] Meanwhile, a clearance maintaining portion 27
may be provided at one side of the opening portion 234 of
the receiving portion 232. The clearance maintaining
portion 27 preferably encloses one side of the gasket
26.Accordingly, thefirst sidewall portion235may include
the clearance maintaining portion 27. When the opening
angle of the door 20 is gradually increased to become a
predetermine angle during opening of only the door 20, a
portion of the second hinge member 200 comes into
contact with the clearance maintaining portion 27 to
restrict opening of the door 20. That is, the clearance
maintaining portion 27 prevents the second hinge mem-
ber 200 from coming into contact with the gasket 26 so as
to prevent damage of the gasket. Of course, when a
predetermined portion of the second hinge member
200 comes into contact with the clearance maintaining
portion 27, it is preferable that the container 100 is still
located in the first storage region 2.
[0155] As described above, it may be possible to de-
termine a restriction angle by which the door 20 is maxi-
mally opened in a state in which the container 100 is
received in the first storage region 2. For convenience’-
sake, in the specification, the restriction angle is referred
to as a maximum opening angle of the door 20 relative to
the container 100. The maximum opening angle of the
door 20 relative to the container 100 may mean an angle
from an opening angle of the door, when a portion of the
second hinge member 200 begins to come into contact
with one side of the opening portion 234 of the receiving
portion232of thedoor 20, to anopeningangle of thedoor
by which the container 100 protrudes to the front surface
of the first storage region 2 of the cabinet 10 and is
decoupled from the door by continuously applying force
to thedoor20by theuser.Themaximumopeningangleof
the door 20 relative to the container 100 is preferably
within a range of about 90° to 110°. In other words, the
opening angle of the door (referred to as "a angle" for
convenience’sake) when one side of the opening portion
234 or the clearance maintaining portion 27 interferes
with the second hingemember 200may be themaximum
opening angle. The opening angle of the door (referred to
as "b angle" for convenience’sake) immediately before

the container 100 is decoupled from the first storage
region 2 by further opening of the door after beginning
of the interference may also be the maximum opening
angle. Of course, the maximum opening angle may also
be determined between the "a angle" and the "b angle".
For example, due to elasticity of the clearance maintain-
ing portion 27, the maximum opening angle of the door
relative to the container may be varied within a range of
elastic force.
[0156] When the door 20 is continuously opened at the
maximum opening angle of the door 20 relative to the
container 100, the container 100 is opened. Therefore, a
separate locking device for locking the container 100 to
the cabinet 10 may be provided such that the door 20 is
not opened any longer. The clearance maintaining por-
tion 27may prevent direct contact between the gasket 26
and the door 20 even when a configuration such as the
locking device for locking the cabinet 10 is not present,
thereby preventing the gasket 26 and the door 20 from
being damaged.
[0157] In addition, a stopper (not shown), configured
so as not to open the door any longer when the opening
angle of the door 20 becomes a predetermined angle
during opening of only the door 20, namely when the
opening angle of the door 20 becomes an angle at which
the container begins to be opened, may be provided
between the door 20 and the cabinet 10. That is, in order
for the container 100 to be maintained in a state of being
located in the first storage region 2, the stopper for re-
stricting the opening angle of the door 20 as a restriction
angle may also be provided. by such a configuration, a
portion of the second hinge member 200 does not come
intocontactwithonesideof theopeningportion234of the
receiving portion 232 of the door 20. Thus, it may be
possible to prevent damageof the door 20and thegasket
26 caused by excessive opening of the door by the user
without a configuration such as the clearance maintain-
ing portion 27.
[0158] Meanwhile, in the embodiment of the present
invention, the container 100 and the door 20may also be
opened together without provision of the locking device
or the stopper. Even in such a case, the maximum open-
ing angle of the door relative to the container is main-
tained. In this case, the maximum opening angle of the
door relative to the container differs from the maximum
opening angle of the door relative to the cabinet. Accord-
ingly, the user also has access to the second storage
region in the rear of the container 100. As shown in FIGS.
6 and 7, the clearance maintaining portion 27 is prefer-
ably formed of an elastic member to be elastically de-
formable. That is, when the container 100 is received in
the first storage region 2 and the opening angle of the
door 20 reachesamaximumopeningangleof thedoor20
relative to the container 100 by opening of only the door
20, the clearance maintaining portion 27 comes into
contact with the second hinge member 200. In this case,
force applied to the door 20 causes elastic deformation of
the clearance maintaining portion 27. Accordingly, a
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portion of the force applied by the user is absorbed by the
clearance maintaining portion 27.
[0159] For this reason, ina casewhereonly thedoor20
is opened by applying a certain force, larger force for
further opening of the door is required when reaching the
maximum opening angle of the door relative to the con-
tainer. Thus, it may be possible to prevent the container
100 from suddenly rotating by opening of the door. It is
because the user may sense a size difference or a
change of forces applied during opening of the door.
[0160] As described above, FIG. 2 shows an opened
state of only the door and FIG. 3 shows a state in which
the door and container are opened together. In this case,
the opening angles of the door relative to the cabinet are
similarly shown. However, unlike that shown in the draw-
ings, it is preferable that an angle by which the door may
be maximally opened differs from an angle by which the
container and the door may be maximally opened to-
gether in a state in which the container is received in the
first storage region 2. That is, the latter angle is preferably
larger. It is because interference between the door and
the second hinge member may be prevented regardless
of the opening angle when the door and the container are
opened together.
[0161] In addition, the user has access to the second
storage region in the opened state of only the door.
However, the user has access to the first storage region
in the state in which the door and the container are
opened together. Accordingly, in the latter case, the
drawer 6 within the first storage region need be forwardly
withdrawn. In this case, it is necessary that the opening
angle of the door is larger than the maximum opening
angle of the door relative to the container. It is because
generation of interference between the drawer 6 and the
container 100 is prevented during withdrawal of the
drawer 6. For example, the maximum angle by which
the door and the container are opened together may be
determined within a range of about 150°.
[0162] Next, the coupling structure between the door
20 and the second hinge member 200 will be described
with reference to FIGS. 7 to 9. First, the basic coupling
structure between the door 20 and the second hinge
member 200 will be described with reference to FIG. 7.
[0163] The container 100 is coupled to the door 20 by
the second hinge member 200 and food is stored in the
container 100.Accordingly, the loadsof thecontainer 100
and the loads of food stored in the container 100 are
applied to the second hinge member 200 itself and the
coupling portion between the second hinge member 200
and the door 20. Therefore, by such loads, deflection of
the container 100 may be generated or a portion for
supporting the rotation portion 210 of the second hinge
member 200 may be deformed. Of course, the second
hinge member 200 itself may be deformed. As a result,
the container 100 may not be properly seated in the first
storage region 2. In addition, the center of rotation of the
second hinge member 200 may not be linearly aligned
with the second rotary shaft 206, and thus the container

100 may not be smoothly rotated. This is a critical pro-
blem which has to be necessarily solved in a structure in
which the rotary shaft 206of the container 100 is provided
in the door 20 instead of being provided in the cabinet 10.
[0164] Particularly, similarly to thefirst rotaryshaft 42of
the first hinge member 40, the rotary shaft 206 of the
second hinge member 206 may be provided at each of
the upper and lower portions of the door 20. That is, two
second hinge members 200 may be provided in the door
20. In this case, the second hinge member 200 provided
in the lower portion of the door has to endure the loads of
the container 100. For this reason, the second hinge
member 200 may be deformed and damaged and thus
the container 100 may be deflected. These problems
may be remarkably shown in the second hinge member
200 provided in the lower portion of the door.
[0165] To solve these problems, the present embodi-
ment may include a connection member 260 which dis-
tributes the loads of the container 100 to the door 20
through the first hingemember 200 or transfers the loads
to the first hinge member 40. The connection member
260 may transfer the loads to the first hinge member 40
located at the lower portion of the door. In addition, the
connection member 260 may be provided to prevent the
rotary shaft of the second hinge member from being
distorted relative to the rotary shaft of the first hinge
member. That is, when both rotary shafts have the same
axis, the connection member may be provided to effec-
tively maintain the same axis. In addition, when both
rotary shafts have a predetermined angle and form dif-
ferent axes (for example, when both rotary shafts form
different axes parallel with each other), the connection
member may be provided to effectively maintain the
determined angle without distortion thereof.
[0166] Specifically, the connection member 260 may
be provided to couple the first and second hinge mem-
bers to each other in order to prevent distortion of the
rotary shaft 206 of the second hingemember 200 relative
to the rotary shaft 42 of the first hinge member 40.
[0167] Through the connectionmember260, the rotary
shaft 42 of the first hinge member 40 and the rotary shaft
206 of the second hinge member 200 may maintain the
same axis located on the same line or may maintain
different axes located on lines parallel with each other.
[0168] At least a portion of the connectionmember 260
is preferably fixed within the door 20. That is, the con-
nection member 260 is separately provided from the
panel defining an external appearance of the door 20
or the thermal insulator provided within the door 20, and
may be coupled to the panel within the door 20. Thus, the
loads applied the second hinge member may be distrib-
uted to the door or be transferred to the first hinge
member.
[0169] The connection member 260 may be structu-
rally directly or indirectly connected with the first hinge
member 40 or the second hinge member 200. For ex-
ample, the first hinge member 40 or the second hinge
member 200 may be coupled to the connection member
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260 through a mounting member 270 and a coupling
member 268 to be described later. The mounting mem-
ber 270may be coupled to a bracket 280 to be described
later. The bracket 280 may be coupled to the door panel
within the door. The connectionmember according to the
embodiment of the present invention will be described
with reference to FIG. 8.
[0170] The connection member 260 for coupling the
first hingemember 40 to the secondhingemember 200 is
located between an inside panel 254 and an outside
panel 252 of the door 20. At least a portion of the con-
nection member 260 is preferably fixed within the door
20.
[0171] Through the connection member 260, after the
first and second hinge members 40 and 200 are coupled
to each other, foam for formation of a foam thermal
insulator may be performed within the door.
[0172] The connection member 260 may vertically ex-
tend at one side within the door in order to be connected
with the second hinge member provided in each of the
upper and lower portions of the door.
[0173] The connection member 260 is preferably
formed to have a predetermined rigidity. To this end,
the support member 260may bemade of ametal materi-
al.
[0174] The connection member 260 is substantially
connected to any portion of the second hinge member
200. By foaming the thermal insulator 256 in a space
between the inside panel 254 and the outside panel 252,
the thermal insulator 256 and the connection member
260 have bonding force to endure the loads of the con-
tainer 100 and food (the preferable shape of the connec-
tion member will be described later). That is, the upper
and lower portions of the connection member 260 are
respectively connected with the rotation portion 210 of
the upper and lower second hinge members 200, so that
the loads of the container 100 and the food stored in the
container 100 are distributed to the door 20 through the
connection member 260 connected to the second hinge
member 200. Consequently, the center of rotation of the
second hinge member 200 may be maintained, and it
maybepossible to prevent deflectionof the secondhinge
member 200. The connection member 260 may also be
connected to any one of the upper and lower second
hinge members 200. Of course, the connection member
260may be respectively provided at the upper and lower
portions.Consequently, theconnectionmembersmaybe
individually connected to the secondhingemembers 200
provided at the respective upper and lower portions.
[0175] Meanwhile, the connection member 260 may
also be connected to a portion of the first hinge member
40 (see FIG. 3) as well as the second hingemember 200.
The first hinge members are respectively provided be-
tween the cabinet 10 and the door 20 in a state of being
spaced from theupper and lower portions of the door by a
predetermined distance. It may be possible to connect a
portion for supporting the rotationportionof theupper first
hingemember40andaportion for supporting the rotation

portion of the upper second hinge member 200 and to
connect the connectedportion to the connectionmember
260. The first hinge member and the second hinge
member provided at the lower side or the lower portion
of the door may be similarly applied. By such a config-
uration, the loadsof thecontainer 100and the foodstored
in the container 100 may be transferred to the cabinet 10
through the second rotary shaft 206, the connection
member260, and thefirst rotary shaft 42soas to securely
support the container 100 on the door 20. Consequently,
it may be possible to prevent misalignment between the
first and second rotary shafts 42 and 206.
[0176] Meanwhile, as describedabove, a portion of the
second hinge member 200 may also be directly con-
nected to the connection member 260. However, it is
preferable to use the mounting member 270 for the
second hinge member 200 considering convenience of
assembly. For example, the mounting member 270 may
be connected to the connection member 260 and the
second hinge member 200 may be connected to the
mounting member 270. The mounting member 270 pre-
ferably has a shape corresponding to the shape of the
second hinge member 200 (the preferable shape of the
mounting member will be described later).
[0177] Meanwhile, although the mounting member
270 may be connected to the connection member 260
and the second hinge member 200 may be connected to
the mounting member 270, the bracket 280 may also be
used. For example, it is preferable that the inside panel
254 is sequentially connected with the bracket 280, the
mountingmember 270, and the supportmember 260and
then the thermal insulator 256 is foamed. By such a
configuration, it may be possible to solvemany problems
caused by coupling the container 100 to the door 20. For
example, it may be possible to effectively prevent deflec-
tion of the container 100 by the loads of the container 100
and the food stored therein, deflection of the container
100 by the deformation and decoupling of the second
rotary shaft 206, unsmooth rotation of the door 20 caused
by misalignment between the first rotary shaft and the
second rotary shaft 206, etc.
[0178] The preferable structure of the door 20 and the
embodiment of the connection member 260 will be de-
scribed in more detail with reference to FIG. 8.
[0179] Similarly to the typical door, thedoor 20 includes
the inside panel 254 and the outside panel 252. Since the
inside panel 254 and the outside panel 252 are well
known, no detailed description will be given thereof.
[0180] In theembodiment, theconnectionmember260
is located between the inside panel 254 and the outside
panel 252. The shape and configuration of the connec-
tion member 260 are not limited. That is, a plurality of
connectionmembers260coupled to eachothermayalso
be realized.
[0181] The connection member 260 may be formed in
a shape vertically occupying a portion in which the sec-
ond hinge member 200 is coupled to the door 20, for
example a plate-shaped member having a predeter-
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minedwidth. In addition, the supportmember260maybe
formed with a plurality of through holes 260d so as to,
considering pressure generated during foaming of the
thermal insulator, distribute foam pressure of the thermal
insulator and increase a bonding area with the thermal
insulator. The support member 260 is preferably made of
a metal material having a predetermined rigidity. That is,
the support member 260 may be directly or indirectly
coupled to the second hingemember 200 within the door
20 so as to simultaneously support and distribute the
loads of the container 100. Thus, the support member is
preferably a plate-shaped member having a predeter-
mined thickness soas to increaseabondingareawith the
thermal insulator for load distribution and has sufficient
rigidity against bending.
[0182] Specifically, the connection member 260 is
structurally directly or indirectly connected to the second
hinge member 200 so as to be buried into the thermal
insulator within the door. That is, it is preferable that the
second hinge member 200 may be securely supported
on the door by generation of bonding force with the
thermal insulator. Inaddition, it is preferable that the loads
of the container transferred to the door through the sec-
ond hinge member are uniformly distributed to the door.
[0183] The connection member 260 may include a
planar portion 260a. The planar portion 160 may be
substantially parallel with the front surface of the door.
The connection member 260 may include a bending
portion 260b perpendicular to the planar portion 260a.
The planar portion 260a and the bending portion 260b
may be formed with the through holes 260d. The plural
through holes 260d may be formed and the foamed
thermal insulator may be inserted through the through
holes.
[0184] Each of the through holes 260d is formed in the
form of a vertical slot. The through hole may increase
bonding force for supporting moment applied to the first
hingemember 40 and the second hingemember 200. Of
course, the bending portion 260b may also be a planar
portion.That is, thebendingportion260bmaybeaplanar
portion which substantially intersects with the front sur-
face of the door.
[0185] Meanwhile, the planar portion 260a of the con-
nection member 260 may be formed with a recess in the
forward and backward direction. Accordingly, the bond-
ing force may be further enhanced by the recess 260c.
[0186] In other words, through the structure and shape
of the above-mentioned connection member 260, the
thermal insulatormay sufficiently enclose the connection
member 260 and it may be possible to increase a contact
area between the connection member 260 and the ther-
mal insulator.
[0187] The upper and lower portions of the connection
member 260 may be respectively provided with coupling
members 266 and 268 which substantially horizontally
extend. The coupling members 266 and 268 may be
coupled to the support member 260 by a screw 268a.
[0188] Eachof thecouplingmembers266and268may

beprovidedwithanaxial hole286b throughwhich thefirst
rotary shaft 42 of the first hinge member 40 is inserted.
The connection member 260 may be provided with an
axial hole through which the second rotary shaft 206 of
the second hinge member 200 is inserted. A separate
member instead of the connection member 260 may be
provided with an axial hole through which the second
rotary shaft 206 is inserted. For example, the mounting
member 270 having an axial hole 272a may be provided
and the mounting member 270 may be coupled to the
connection member 260 (see FIG. 9). By such a config-
uration, since the connection member 260 and the
mounting member 270 are located between the inside
panel 254 and the outside panel 252 in a state of being
coupled to each other, it may be possible to prevent
misalignment between the axial hole of the first hinge
member and the axial hole of the second hinge member
due to foam pressure when thermal insulator is foamed
between the inside panel 254 and the outside panel 252.
[0189] In other words, each of the coupling members
266 and 268, which are respectively to the upper and
lower portions of the connection member 260 vertically
extending within the door and extend in a width direction
(left or right direction) of the door,may be formed the axial
hole 286b for insertion of the first rotary shaft 42. At each
of a lower position of the upper couplingmember 268 and
an upper position of the lower coupling member 266, the
mounting member 270 coupled to the connection mem-
ber 260 may be formed with an axial hole 272a for
insertion of the second rotary shaft 206. Of course, the
axial holes 286b and 272a may be vertically and linearly
aligned and have the same axis on the same line. Here,
the support member 260, the couplingmembers 266 and
268, and the mounting member 270 may form one as-
sembly by being coupled to each other and may have
sufficient rigidity. For example, they may be made of a
metalmaterial andbesecurely coupled toeachother bya
screw and the like. That is, they may be structurally
coupled to each other. For this reason, even when pres-
sure by foaming of the thermal insulator is generated, it
may be possible to previously prevent deformation or
distortion of the axis on the same line formed by the axial
holes 286b and 272a.
[0190] Particularly, a space in which the thermal insu-
lator is filled is formed within the door, through the inside
panel 254, the outside panel 252, the upper coupling
member 268, the lower coupling member 266. The con-
nection member 260 is structurally fixed within the door.
In other words, after the rotary shaft of the first hinge
member is structurally aligned with the rotary shaft of the
secondhingemember, the thermal insulator is foamedso
that the connection member 260 is buried in the thermal
insulator. Accordingly, the connection member may be
structurally rigid without a loss of the alignment by the
foaming of the thermal insulator.
[0191] It is preferable that a cut portion 264 is provided
at a predetermined position of the connection member
260 and the mounting member 270 for mounting the
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second hinge member 20 is coupled to the cut portion
264. In addition, the mounting member 270 is preferably
coupledwith the bracket 280. In such a configuration, the
second hinge member 200 is coupled to the mounting
member 270 through an opening portion 281 of the
bracket 280. The mounting member 270 and the bracket
280 may be preferably made of a material having a
predetermined rigidity or more. For example, the mount-
ing member 270 may be made of aluminum and the
bracket 280 may be made of steel.
[0192] Meanwhile, according to another embodiment,
the upper portion of the connection member 260 may be
provided with an axial hole through which the first rotary
shaft 42 of the first hinge member 40 is directly inserted.
That is, the support member 260 may be together pro-
vided with the axial hole for the first rotary shaft 42 of the
first hinge member 40 (or first rotary shaft when the axial
hole is provided in the first hinge member) and the axial
hole for the second rotary shaft 206 of the second hinge
member200 (or second rotary shaftwhen theaxial hole is
provided in thesecondhingemember). In this case, since
all of the axial hole of the first rotary shaft 42 and the axial
hole of the second rotary shaft 206 are provided in the
connection member 260, it may be possible to prevent
misalignment between the axial hole of the first rotary
shaft 42 and the axial hole of the second rotary shaft 206
due to foam pressure when the thermal insulator is
foamed between the inside panel 254 and the outside
panel 252. In addition, similarly to the above configura-
tion, it may also be configured that the axial hole for
inserting the first rotary shaft 42 of the first hingemember
40 and the axial hole for inserting the second rotary shaft
206 of the second hinge member 200 are formed on a
separatemember instead of the connectionmember 260
and the axial holes are coupled to the connection mem-
ber 260.
[0193] The mounting member 270 will be described in
more detail with reference to FIG. 9.
[0194] Themountingmember 270 basically includes a
seating portion 272 for mounting the second hingemem-
ber 200. It is preferable that an upper portion of the
seating portion 272 is provided with a space having a
predetermined depth so as to increase convenience of
assembly when the second hinge member 200 is as-
sembled to the seating portion 272. The mounting mem-
ber 270 may be received in the receiving portion 232 of
the door 20. Thus, the mounting member 270 may be a
receiving portion 232 and the predetermined space de-
fined by the mounting member 270 may be a receiving
space for receiving the second hinge member 200. An
axial hole272a for inserting thesecond rotary shaft 206of
the second hinge member 200 is provided at a prede-
termined position of the seating portion 272. The axial
hole 278 may be provided with a circular bush 272b and
the second rotary shaft 206 of the second hinge member
200 may be inserted into the bush 272b so as to easily
rotate the second hinge member 200.
[0195] Although the present embodiment shows that

the second rotary shaft 206 is provided in the second
hinge member 200 and the axial hole 272a correspond-
ing to the second rotary shaft 206 is provided in the
seating portion, the present invention is not limited there-
to. For example, the second rotary shaft 206may also be
provided in the seating portion 272 and the axial hole
corresponding to the second hinge member 200 may
also be provided.
[0196] The front of the seating portion 272 may be
provided with an opening portion 271 corresponding to
the opening portion (see FIG. 7) of the receiving portion
232 and the rear of the seating portion 272 may be
provided with a partition wall 274 substantially corre-
sponding to the shape of the second hinge member
200. Coupling portions 276 coupled to the connection
member260 ispreferably providedat the left and the right
of the seating portion 272. It is preferable that each of the
coupling portion 276 is provided with a hole 276a for
screw coupling and the connection member 260 is pro-
vided with a hole 268c corresponding to the same so that
the mounting member 270 and the connection member
260 are coupled by a screw (not shown).
[0197] In more detail, in the present embodiment, the
receiving portion 232 for receiving the second hinge
member 200may be formed through themountingmem-
ber 270. That is, a space may be formed by the seating
portion 272 and the partition wall 274 such that the
second hinge member 200 may be rotatably received
in the space. The partition wall 274 may backwardly
protrude so as to pass through the cut portion 264 of
the connectionmember 260 ormatch with the cut portion
264. The upper portion of the mounting portion 270 may
be formed with an upper surface (not shown) facing the
seating portion 272.
[0198] Accordingly, when the mounting member 270
and theconnectionmember260areseparatelyprovided,
the loads applied to the second hinge member may be
transferred to the connection member 260 through the
mounting member 270.
[0199] Meanwhile, as shown in FIGS. 6 and 7, an
opening and closing member 290 for selectively opening
and closing the opening portion 234 during opening and
closing of the door 20 is preferably provided at a pre-
determined position of the opening portion 234 of the
receiving portion 232 of the door 20. When the door 20 is
opened, the opening portion 234 of the receiving portion
232 is exposed to the outside of the refrigerator. When
such a state is maintained, foreign matters may be in-
troduced through the opening portion 234 and aesthetic
feeling is reduced. Therefore, the opening and closing
member 290 is preferably used.
[0200] The opening and closing member 290 will be
described in more detail with reference to FIG. 10.
[0201] The opening and closing member 290 includes
an opening and closing portion 294 for selectively open-
ing and closing the opening portion 234 of the receiving
portion 232 of the door 20. One side of the opening and
closing portion294 is connectedwith the coupling portion
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292 coupled to the door. The opening and closing portion
294 preferably has a shape substantially corresponding
to the shape of the opening portion 234. The opening and
closing portion 294 is made of an elastic material. When
the door 20 is opened, the opening and closing portion
294 is unfolded by elasticity of the opening and closing
portion 294 so as to cover the opening portion 234 of the
door 20 (see FIG. 7). When the door 20 is closed, the
opening and closing portion 294 is compressed by the
second hingemember 200 so as to enter the inside of the
opening portion 234 of the door 20 (see FIG. 6).
[0202] In other words, the opening and closing mem-
ber 290 may always come into contact with the connec-
tion portion 209 of the second hingemember 200 regard-
less of the rotation position of the second hinge member
200. For example, the opening and closing member 290
is deformed in a folded direction as a gap between the
connection portion 209 of the second hinge member 200
and the opening and closing member 290 becomes
narrower. On the other hand, the opening and closing
member 290 is preferably deformed in an unfolded direc-
tion.
[0203] The opening and closing member 290 covers a
gap between the opening portion 234 and the connection
portion 209 of the second hinge member through the
opening and closingmember 290. Accordingly, it may be
possible to minimize a gap between the opening portion
234 and the connection portion 209 at a position for
operating the door by the user. Thus, it may be possible
to minimize exposure of the gap between the opening
portion 234 and the connection portion 209 so as to
increase reliability and prevent introduction of foreign
matters through the gap.
[0204] Meanwhile, although the opening and closing
member 290may also be directly coupled to the door 20,
the present invention is not limited thereto. For example,
a housing 300mayalso be coupled to the door 20 and the
opening and closingmember 290may also be coupled to
the housing 300. The housing 200 may be a separate
configuration and the bracket 280 (seeFIG. 7) coupled to
the inside panel 254 of the door 20 may also be used as
the housing 300. Thus, it may be possible to improve
convenience of assembly.
[0205] The preferable embodiment of the opening and
closing member 290 and the housing 300 will be de-
scribed with reference to FIGS. 11 and 12.
[0206] A rib 294a is preferably formed on a front sur-
faceof theopeningandclosingportion294of theopening
and closing member 290. The rib 294a may have a band
shape which has a small width and forwardly protrudes.
The rib 294a may minimize a contact area between the
opening and closing portion 294 and the second hinge
member 200, particularly the connection portion 209 of
the second hinge member 200 so as to reduce friction
force. By such a configuration, it may be possible to
effectively prevent the opening and closing portion 294
from protruding to the outside instead of the inside of the
opening portion 234 of the door 20 by friction force with

the second hinge member 200. In addition, since the
second hingemember 200 comes into linear contact with
the rib 294aof the openingand closingportion294, itmay
be possible to prevent entire contamination of the open-
ing and closing portion 294a.
[0207] Meanwhile, theopeningandclosingportion294
may be connected to the coupling portion 292 such that
the opening and closing portion 294 is inclined inward of
the coupling portion 292, namely in a folded direction of
the opening and closing portion 294aby apredetermined
angle. The rib 294b is preferably providedat a connection
part (rear surface of the in a folded direction of the open-
ingandclosingmember) between the ina foldeddirection
of the opening and closing portion 294 and the connec-
tion portion 292. When the opening and closing portion
294 is folded by the second hinge member 200, a con-
nection part at which the rib 294b is formed may be
effectively induced to be folded by the rib 294b. In addi-
tion, restoration of the opening and closing portion 294
when the opening and closing portion 294 is folded and is
then returned again may be smoothly performed by the
rib 294b.
[0208] Meanwhile, upper and lower portions of the
coupling portion 292 may be provided with connection
portions 292a which substantially extend at a right angle
in a direction of the opening and closing portion 294, and
each of the connection portions 292a may be provided
with an assembly hole 292b. A hook 301 of the housing
200 is coupled to the assembly hole 292b such that the
opening and closing member 290 may be easily coupled
to the housing 300.
[0209] The shapeof the fixedportion 208of the second
hinge member 200 and the container 100 will be de-
scribed with reference to FIG. 13.
[0210] As described above, in order to support the
loads of the container 100, it is preferable that the con-
nection member 260 is provided in the door 20, the
rotation portion 210 of the second hinge member 200
is connected to the connection member 260, and the
fixed portion 208 of the second hinge member 200 is
coupled to amember having apredetermined rigidity. For
example, the container 100 preferably includes a frame
110 having a predetermined rigidity and a basket 120
coupled to the frame 110. The basket is preferably made
of a material such as plastic.
[0211] The frame 110 may be provided in the front of
the container 100, and may substantially define and
maintain an external appearance of the container 100.
Accordingly, the frame 110 may have a square shape
which corresponds to the square shape of the container
100and is formedasaclosed loop.The frame110maybe
made of a metal material for having sufficient rigidity as
well as a closed loop shape. The frame 110 may be
formed by bending a hollow pipe substantially having
many empty portions. Accordingly, the thickness of the
frame 100 in the forward and backward direction thereof
may be reduced, thereby preventing a reduction of the
storage space of the container 100.
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[0212] Meanwhile, it is preferable that a groove 112 is
provided at a predetermined position and the fixed por-
tion 208 of the second hingemember 200 is inserted into
the groove 112 so as to the frame 110 is coupled to the
second hinge member 200 by a screw 110a.
[0213] As shown in FIG. 13, the second hingemember
200 may be formed by bending a substantial plate-
shapedmember as a desired shape. The rotation portion
of the second hinge member 200 may be provided with
the second rotary shaft 206. The fixed portion 208 of the
second hinge member 200 may use an area wider than
other part so as to enhance bonding force between the
fixed portion 208 and the frame 110 of the container 100.
Meanwhile, FIG. 13 shows that the second hinge mem-
ber 200 is formed in a vertical plate shape. By such a
shape, it may be possible to more easily support a
bending load downwardly applied to the second hinge
member 200.
[0214] Theembodiments inwhich the rotary shaft 42 of
the first hinge member 40 and the rotary shaft 206 of the
second hinge member 300 have the same axis have
been described above. That is, a description has been
given with respect to the vertical and linear alignment of
the rotary shafts 42 and 206.However, it is not necessary
that the rotary shafts have the same axis. Hereinafter, an
embodiment of rotary shafts having different axes will be
described.
[0215] FIG. 14 is a view illustrating a closed state of an
external door in another embodiment of the present in-
vention. FIG. 15 is a view illustrating an opened state of
the external door in another embodiment of the present
invention. Hereinafter, a description will be given with
reference to FIGS. 14 and 15.
[0216] Unlike the embodiment described in FIGS. 4
and 5, in another embodiment of the present invention,
the rotary shaft 42 of the first hinge member 40 and the
rotary shaft 206 of the second hinge member 200 do not
have the sameaxiswhen viewed fromabove. That is, the
rotary shaft 206 and the rotary shaft 42 of the first hinge
member 40 have different heights and are installed at
different positions.
[0217] Accordingly, when the door 20 is rotated to be
away from the container 100, one side of the container
100 is withdrawn toward the front of the cabinet 10. It is
because the rotary shaft 206 about which the container
100 rotates is rotated relative to the rotary shaft 42.
[0218] Since the second hinge member 200 is formed
so as not to come into contact with the gasket 26, the
second hinge member 200 may have a form varied
according to a moving trajectory of the gasket 26. How-
ever, the form and shape of the second hinge member
200shown inFIGS.14and15areequal toor similar to the
form and shape of the second hinge member 200 shown
in FIGS. 4 and 5. That is, the form and shape of the
second hinge member shown in FIGS. 4 and 5 are
applicable to the embodiment of FIGS. 14 and 15, and
each component of the second hinge member 200 per-
forms the same function. Accordingly, no description will

be given with respect to portions related to the same
technique.
[0219] Meanwhile, the second hinge member 200 ac-
cording to another embodiment of the present invention
may be installed close to the center of the cabinet 10
rather than the rotary shaft 42 of the first hinge member
40. That is, the second rotary shaft 206 may be formed
closer to the center of the cabinet 10 within the door 20
compared to the first rotary shaft 42. In other words,
second rotary shaft 206 of the second hinge member
200 may be located closer to the handle portion 22 than
the first rotary shaft 42 of the first hingemember 40. Thus,
a space for installation of the second hinge member 200
to the door 20 may be reduced. That is, the receiving
space of the receiving portion 232 may be reduced. In
other words, a space occupied by foaming agent may be
further increased. Therefore, due to the shape of the
second hinge member 200, it may be possible to reduce
a portion in which the thickness of the door 20 becomes
thinner and to prevent deterioration of thermal insulation
performance of the door 20.
[0220] However, in the present embodiment, when the
door is rotated relative to the cabinet, the door interferes
with the container through the second hinge member. Of
course, the container may be rotated independently of
the door.
[0221] Unlike that shown in FIG. 14, in a closed state of
thedoor, thecontainermaybe further rotated to the inside
of the first storage region 2. When only the door is
opened, the containermaybe rotated bya certain degree
due to interference with the door. When the door is
rotated by a predetermined angle or more, the container
100mayprotrude to theoutsideof thefirst storage region.
Thus, similarly to the above embodiments, in the present
embodiment, a maximum opening angle of the door
relative to the container may be defined.
[0222] That is, when the door is opened by the max-
imum opening angle of the door relative to the container,
the present embodimentmay allows a space inwhich the
container 100 is rotated in the first storage region by a
predetermined angle. Thus, even when the door is
opened by the maximum opening angle, the container
100may bemaintained in a state of being received in the
first storage region.
[0223] The above-mentioned stopper, locking device,
locking member, and fixing device may be similarly ap-
plied to the present embodiment. In addition, the above-
mentioned connection member 260 may be similarly
applied to the present embodiment. It is because the
alignment and relative position between the rotary shaft
42 of the first hingemember 20and the rotary shaft 206 of
the second hinge member 200 intended through the
connection member 260 may be securely maintained.
[0224] The characteristics of shape or form of the
second hinge member 200 for preventing deterioration
of thermal insulation performanceand the characteristics
of different axes between the first hinge member and the
second hinge member have been described above. Of

5

10

15

20

25

30

35

40

45

50

55



22

41 EP 4 502 510 A2 42

course, regardless of the same axis and different axes, it
may be possible to improve thermal insulation perfor-
mance through the characteristics of shape or formof the
second hinge member 200.
[0225] Hereinafter, another embodiment for improving
thermal insulation performance of the door 20 will be
described with reference to FIGS. 16 to 22. The present
embodiment may be applied to regardless of or indepen-
dently of the characteristics of the above-mentioned
embodiment. Of course, the characteristics of the
above-mentioned embodiment may also be complexly
applied to the present embodiment.
[0226] FIG. 16 is a view illustrating a portion in which
the second hinge member 200 is mounted to the door 20
in the embodiment of the present invention. As shown in
the drawing, the second hinge members 200 may be
respectively mounted to the upper and lower portions of
the door 20. The second hingemembers 200mounted to
the upper and lower portions may have the same shape
and be mounted to the receiving portions 232 having the
same shape.
[0227] The door 20 may be formed with a recess 232
recessedbyapredetermineddepth. The recess 232may
be a receiving portion 232 for receiving the second hinge
member 200. The receiving portion 232 may be formed
by being recessed inward of the door 20 from the inner
surface of the door 20 (in a thickness reduction direction
of the door).
[0228] The receiving portion 232may be have a shape
inwhich the inner surfaceof the door 20 or a portion of the
inside panel 254 is cut. The receiving portion 232may be
provided with a mounting surface 232a. The mounting
surface 232a may be formed in a plane. The second
hinge member 200 may be mounted to the mounting
surface 232a. That is, the second rotary shaft 206 formed
in the rotation portion 210 of the second hinge member
200may be rotatably fixed to themounting surface 232a.
[0229] Accordingly, when the second hinge member
200 is rotated about the second rotary shaft 206, the
container 100maybe rotated relative to the door 20. That
is, the container 100 coupled with the fixed portion 208
(seeFIG. 4) of the secondhingemember 200 is integrally
rotated about the second rotary shaft 206 along with
rotationof the connection portion209of the secondhinge
member 200. In this case, at least a portion of the con-
nection portion 209 of the second hinge member 200
enters through the opening portion 234 of the receiving
portion 232.
[0230] Due to such a receiving portion 232, a portion in
which the receiving portion 232 is formed may be rela-
tively thinner compared to portions having different thick-
ness of the door 20. That is, the portion in which the
receiving portion 232 is formed may cause deterioration
of thermal insulation performance.
[0231] Accordingly, the present embodiment teaches
that a reinforced thermal insulator is installed to the
portion in which the receiving portion 232 within the door
20 so as to increase thermal insulation effects.

[0232] FIG. 17 is a plane cross-sectional of FIG. 16.
Hereinafter, a description will be given with reference to
FIG. 17.
[0233] The door 20 may include an inner wall 20b
forming an inner side surface of the door 20, outer walls
20a and 20c defining an external appearance of the door
20, a thermal insulator 254 filled between the inner wall
20b and the outer walls 20a and 20c, and a reinforced
thermal insulator 310 having thermal conductivity lower
than the thermal insulator 256. The innerwall 20b and the
outer walls 20a and 20c of the door 20 may be formed
through the inside panel 234 of the outside panel 252
shown in FIG. 8. The thermal insulator 254 may be a
thermal insulator which is typically foamed and filled, or a
urethane thermal insulator.
[0234] The inner wall 20b is provided to face the first
storage region 2 andmay bemade of an ABSmaterial. In
this case, the inner wall 20b has a predetermined thick-
ness and prevents the inside of the door 20 from being
exposed to the user so as to give aesthetic feeling to the
user.
[0235] On the other hand, the outer walls 20a and 20c
may be a portion exposed to the user when the door 20
closed the first storage region 2, and may be made of a
material such as steel. That is, the outer walls 20a and
20c may be a portion viewed from the outside of the
refrigerator in a closed state of the door 20. The outer
walls 20a and 20cmay be classified into a side outer wall
20c forming a side surfaceof the door 20anda front outer
wall 20a forming a front surface of the door 20. In this
case, the side outer wall 20c and the front outer wall 20a
are bent therebetween by a predetermined angle such
that the side outer wall 20c and the front outer wall 20a
may be classified into each other.
[0236] The side outer wall 20c and the front outer wall
20amay be classified through an edge. As shown in FIG.
8, the side outer wall 20c and the front outer wall 20amay
be integrally formed through the outside panel 252.
[0237] In this case, since the reinforced thermal insu-
lator 310 has thermal conductivity lower than the thermal
insulator 256, a thermal conductivity effect may be re-
duced through the reinforced thermal insulator 310. Par-
ticularly, the reinforced thermal insulator 310 may be a
vacuum thermal insulator which is substantially vacuu-
mized therein.
[0238] The reinforced thermal insulator 310 may have
a plate shape which is vacuumized therein. Since the
reinforced thermal insulator 310 is vacuumized therein, it
may have a lower thermal conductivity. In this case, the
reinforced thermal insulator 310 forms one closed space
and may be coupled to inner peripheral surfaces of the
outer walls 20a and 20c.
[0239] Asdescribedabove, the receivingportion232 is
provided in the door 20. Accordingly, the portion in which
the receiving portion 232 is formed may have a thinner
thickness compared to other portions of the door 20.
Thus, the reinforced thermal insulator 310 may be pro-
vided in the door 20 so as to correspond to the shape of
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the receiving portion 232. When the shape size of the
receiving portion 232 is increased, the shape size of the
reinforced thermal insulator 310 may be increased. In
addition, when the shape of the receiving portion 232 is
varied, the reinforced thermal insulator 310 may be de-
formed corresponding to the varied shape of the receiv-
ing portion 232.
[0240] That is, the reinforced thermal insulator 310
reinforces thermal insulation of the thinner portion of
the door 20 caused by the receiving portion 232. It is
because when only the thermal insulator 256 is applied
without using the reinforced thermal insulator 310, suffi-
cient thermal performance may not be realized since the
thermal insulator 256 has a relatively larger thermal
conductivity than the reinforced thermal insulator 310.
[0241] The reinforced thermal insulator 310 is prefer-
ably provided on the side outer wall 20c and the front
outer wall 20a of the outer walls 20a and 20c. That is, the
reinforced thermal insulator 310 may be provided at the
edge of the outer walls 20a and 20c.
[0242] The reinforced thermal insulator 310 may in-
clude a first contact portion 312 and a second contact
portion 314. The first contact portion 312maybe installed
to the front outer wall 20a and the second contact portion
312 may be installed to the side outer wall 20c. In this
case, the first contact portion 312 and the second contact
portion 314may be bent while forming the same angle as
the bent angle of the front outer wall 20a and the side
outer wall 20c.
[0243] Meanwhile, it is preferable that the contact por-
tion 312and the second contact portion 314are integrally
formed such that an inner space between the contact
portion 312 and the second contact portion 314 is va-
cuumized. In this case, the reinforced thermal insulator
310 may generally have a "¬"shape.
[0244] Accordingly, it may be possible to reinforce
thermal insulation performance of a portion in which
the thickness of the door 20 becomes thinner by a re-
cessed shape of the receiving portion 232.
[0245] Meanwhile, since the inside of the door 20 may
be manufactured by a method of filling the thermal in-
sulator 21, the thermal insulator 21may be filled in a state
in which the reinforced thermal insulator 310 is attached
inside the outer walls 20a and 20c. Since the reinforced
thermal insulator 310 is primarily fixed to the outer walls
20a and 20c by bonding and is then secondarily fixed
thereto by filling of the thermal insulator 21, strong bond-
ing may be performed between the reinforced thermal
insulator 310 and the door 20.
[0246] Of course, the reinforced thermal insulator 310
may be substantially and entirely provided in a vertical
directionof theoutsidepanel 252shown inFIG.8.That is,
the reinforced thermal insulator 310 may be entirely
provided on an edge portion of one side corresponding
to receiving portion 232. However, the reinforced thermal
insulator 310 may also be respectively provided at two
positions corresponding to the receiving portion 232. It is
because it may be possible to obtain sufficient thermal

insulation performance by filling of basic thermal insula-
tor since the thickness of the door 20 is not thinned at a
portion between two receiving portions 232.
[0247] FIG. 18 is a view illustrating the refrigerator
shown when viewed from the front. Hereinafter, a de-
scription will be given with reference to FIG. 18.
[0248] A vertical length of the reinforced thermal insu-
lator 310 may be the same as a vertical length of the
formed portion of the receiving portion 232. Meanwhile,
since the second hinge member 200 is installed to the
receiving portion 232, the reinforced thermal insulator
310 is preferably installed to be equal to or greater than a
vertical length of the second hinge member 200. The
reinforced thermal insulator 310 may improve thermal
insulation performance of the door 20 since it is installed
to the thinner portion of the door 20.
[0249] In a portion in which the reinforced thermal
insulator 310 is not installed in the door 20, the thickness
of thedoor20maybesufficiently obtained.Therefore, the
reinforced thermal insulator 310 need not be installed.
[0250] Meanwhile, sine the second hingemember 200
is installed at two positions of the door 20, two reinforced
thermal insulators 310 are preferably installed at the two
positions of the door 20 so as to correspond to the
positions of the second hinge members 200.
[0251] FIG. 19 is a view for explaining thermal insula-
tion performance in an uninstalled state of the reinforced
thermal insulator. FIG. 20 is a table for explanationofFIG.
19. Hereinafter, a description will be given with reference
to FIGS. 19 and 20.
[0252] On the basis of the door 20, Tout refers to an
outdoor air temperature (an air temperature in the front of
the door), T1 refers to anouter surface temperature of the
door (a temperature directly coming into contact with
outdoor air in the door), and Tin refers an indoor air
temperature (a temperature within the first storage re-
gion).
[0253] For comparison, assuming Tout is 32.2°C and
Tin is 3°C. Assuming the thickness of the outerwall 20a is
0.0005 m, the thickness of the thermal insulator 256 is
0.0119 m, and the thickness of the inner wall 20b is
0.0015 m.
[0254] In this case, T1may bemeasured as 27.9°C. In
this case, it may be known that a difference between Tout
and T1 is 4.3°C.
[0255] FIG. 21 is a view for explaining thermal insula-
tion performance in an installed state of the reinforced
thermal insulator. FIG. 22 is a table for explanationofFIG.
21. Here, the reinforced thermal insulator is exemplified
as a vacuum insulating plate. Hereinafter, a description
will be given with reference to FIGS. 21 and 22.
[0256] FIG. 21 shows that the reinforced thermal in-
sulator 310 is applied. The thickness of the reinforced
thermal insulator 310 is 0.008m, and the thickness of the
thermal insulator 256 is a reduced 0.0039m. However, a
sumof the thicknessesof the reinforced thermal insulator
310 and the thermal insulator 256 is equal to 0.119 m
which is the thickness of the thermal insulator described
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inFIG. 19. That is, all conditions are the sameexcept for a
usage state of the reinforced thermal insulator 310. In
other words, all conditions are the same except for re-
placement the thermal insulator 256 with the reinforced
thermal insulator 310 having a lower thermal conductiv-
ity.
[0257] In this case, T1may bemeasured as 29.9°C. In
this case, it may be known that a difference between Tout
andT1 is 2.3°C. That is, it may be known that a difference
between Tout and T1 is reduced by 2.0°C by means of
using the reinforced thermal insulator 310. In other
words, it may be known that thermal insulation perfor-
mance is improved. Of course, such a difference is in-
dicated by a difference between Tin and a temperature of
the door inner surface (T4 or T5). It may be known that
thermal insulation performance is improved as the differ-
ence becomes smaller.
[0258] It may be possible to effectively prevent dew
formation on the outer surface of the door as the tem-
perature difference, particularly a difference between
Tout and T1 becomes smaller. Of course, it may be
possible to effectively prevent dew formation on the inner
surface of the door as a difference between Tin and a
temperatureof thedoor inner surface (T4orT5) becomes
smaller.
[0259] It may be possible to efficiently and relatively
use energy in addition to a dew formation effect. It is
because, for example, energy required for maintaining
the first storage region 2 at 3°C is relatively decreased.
Accordingly, when the reinforced thermal insulator 310 is
applied toaportion inwhich the thicknessof thedoor20 is
reduced, a thermal insulation effect may be obtained to a
desired degree. Particularly, when the receiving portion
232 for receiving a hinge is formed within the door 20 in
order to rotatably fix the container 100 to door 20, it may
be possible to effectively obtain thermal insulation per-
formance.
[0260] The embodiment of the connection member
260 which distributes the loads of the container 100 from
the second hinge member 200 to the first hinge member
40 has been described above. The connection member
260 may distribute the loads of the container 100 to
entirety within the door by increasing a contact area with
the thermal insulator 256 within the door 20.
[0261] Another embodiment of the connection mem-
ber will be described below. For convenience of descrip-
tion, the connection member according to the present
embodiment refers to reference numeral 700. The con-
nection member according to the present embodiment
may basically have characteristics in connection with the
first and second hinge members 40 and 200 provided in
the lower portion of the door. The above-mentioned
embodiment may basically have characteristics in con-
nection with the first and second hinge members 40 and
200 which are respectively provided in the upper and
lower portions of the door. Accordingly, the connection
member 700 according to the present embodiment may
also be complexly realized in connection with the con-

nection member 260 of the above-mentioned embodi-
ment. In this case, the above-mentioned connection
member 260 may refer to a main connection member
and the connectionmember 700 according to the present
embodiment may refer to an auxiliary connection mem-
ber. Of course, the connection member 700 according to
the present embodimentmayalso be realized regardless
of the above-mentioned connection member 260.
[0262] FIG. 23 is an exploded perspective view illus-
trating a structure in which the connection member 700
according to the present embodiment is connected with
the first and second hinge members. Hereinafter, a de-
scription will be given with reference to FIG. 23.
[0263] Since the second hinge member 200 has been
described, no description will be given thereof.
[0264] The first hinge member 40 is arranged at a
height lower than the second hinge member 200, and
may include a rotary shaft 42 which is a center of rotation
of the door 20 relative to the cabinet 10. In addition, the
first hingemember 40may include a connection piece 46
fixed to the door 20.
[0265] In this case, the connection piece 46 is provided
within the door 20 andmay also be installed such that the
user using the refrigerator may not view the connection
piece 46 with the naked eye.
[0266] Particularly, the connection piece 46 extends
perpendicular to the rotary shaft 42 of the first hinge
member 40 so that the first hinge member 40 stably
supports the loadsof thedoor20and reinforcesa support
structure for rotation.
[0267] Since the first hinge member 40 is made of a
material having greater rigidity than the thermal insulator
filled within the door 20, the second hinge member 200
may be more stably supported when the loads of the
second hinge member 200 are transferred to the first
hinge member 40. That is, the loads of the container 100
coupled with the second hinge member 200 may be
transferred to the first hinge member 40 through the
second hinge member 200. Accordingly, the second
hingemember 200maymore stably support the contain-
er 100 such that the container 100 is rotatable. In this
case, the first hinge member 40 may be made of an ABS
material such as plastic or ametal material such as steel.
[0268] Theupper sideof the first hingemember40may
be a seating groove 44 recessed by a predetermined
depth. The seating groove 44may have a circular shape,
andhave the samecenter as the rotary shaft 42of the first
hinge member 40.
[0269] Meanwhile, FIG. 23 shows that a configuration
of a portion coupled to the cabinet 10 of the first hinge
member 40 is omitted for convenience of description.
[0270] As shown in FIG. 23, the connection member
700 of the present embodiment structurally connects the
first hinge member 40 and the second hinge member
200. That is, the first and second hinge members 40 and
200 are structurally connected through the connection
member 700.
[0271] The connection member 700 may be arranged
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such that the rotary shaft 42 of the first hinge member 40
as a center of rotation of the door 20 and the rotary shaft
206 of the second hinge member 200 as a center of
rotation of the container 100 are the same center.
[0272] That is, the connectionmember 700 is arranged
such that the first and second hingemembers 45 and200
are connected to each other, andmay be easily arranged
such that the rotary shaft 42 of the first hinge member 40
and the rotary shaft 206 of the second hingemember 200
form the same center.
[0273] The connection member 700 may be provided
soas to transfer the loads transferred through the second
hinge member 200 to the first hinge member 40. Accord-
ingly, the connection member 700 may structurally di-
rectly or indirectly couple the first hinge member 40 and
the second hinge member 200.
[0274] For indirect coupling between the first hinge
member 40 and the second hinge member 200, the
connection member 700 may include a first connection
member 710.
[0275] For example, the connection member 700 may
include the first connectionmember 71 which is provided
with a seating protrusion inserted into the seating groove
44.
[0276] The seating protrusion 712 may have a circular
shape corresponding to the seating groove 44 and be
inserted and coupled into the seating groove 44. That is,
the first connection member 710 may be coupled at a
decided position of the first hinge member 40 by the
seating protrusion 712. Thus, an operator may easily
select a coupling position between the firs hingemember
40 and the first connection member 710 by coupling the
seating protrusion 712 to the seating groove 44.
[0277] Meanwhile, the seating groove44has the same
center as the rotary shaft 42 of the first hingemember 40,
and thus the seating protrusion 712 has the same center
as the rotary shaft 42 of the first hinge member 40.
[0278] The first connection member 710 includes a
receiving groove 714 disposed an upper side of the
seating protrusion 712. The receiving groove 714 may
have a predetermined space therein. The receiving
groove 714 may have a circular shape which is empty
therein. One side of the receiving groove 714 may be
formed with a through hole 718 passing through the
receiving groove 714 and the outside. The through hole
718 may have a shape such as a slit.
[0279] The first connection member 700 may have a
extension surface 716 extending in parallel with the
receiving groove 714. The extension surface 716 ex-
tends in one side direction with respect to the receiving
groove 714 so that the first connection member 710 may
stably support other member or provide a contact area
capable of being stably supported on the other member.
[0280] In addition, the connection member 700 may
include the first connection member 710 and a second
connection member 720 for connecting the first hinge
member 40 thereto. The second connectionmember 720
may be interposed between the first connection member

710 and the first hinge member 40. Of course, the first
hingemember 40may be structurally directly or indirectly
couple to the second hinge member 200 through the
second connection member 720.
[0281] The second connection member 720 may in-
clude a first support surface 722 for supporting the ex-
tension surface 716 and a second support surface 724
seated to the connection piece 46. It is preferable that the
first and second support surfaces 722 and 724 are ar-
ranged to have a predetermined area so as to securely
couple the extension surface 716 and the connection
piece 46.
[0282] The first support surface 72 and the extension
surface716maybefixedbyscrewcoupling.Similarly, the
second support surface 724 and the connection piece 46
may be fixed by screw coupling. That is, the first support
surface 722, the extension surface 716, the second
support surface 724, the extension piece 46 may be
coupled to each other through holes formed thereon.
[0283] The second connection member 720 may in-
clude connection surfaces 726 and 728 connecting the
first and second support surfaces 722 and 724. The
connection surfaces 726 and 728may be formed to have
different planes from each other. In this case, the con-
nection surfaces may include a first connection support
surface 726 extending perpendicular to the first support
surface 722 and a second connection support surface
728 extending to have a predetermined angle relative to
the second support surface 724.
[0284] That is, the second connection member 720
may be generally classified into the first support surface
722, the first connection support surface 726, the second
connection support surface 728, and the second support
surface 724. The respective surfaces are arranged to
have a predetermined angle different from each other, so
that it may be possible to reduce various vibrations
generated by the second hinge member 200. Since the
second connection member 720 has a shape which
occupies a predetermined space and is bent in three
dimensions, it may be possible to provide rigidity capable
of reducing noise and vibration which are generated by
rotation of the container 100 and are transferred to the
first hinge member 40 by the second hinge member 200.
[0285] In other words, the second connection member
720 includes the connection support surfaces 726 and
728 interposed between the first and second hingemem-
bers 40 and 200, and may reduce the loads or vibration
transferred through the connection support surfaces 726
and728 anddistribute the loads or vibration into the door.
The connection support surfaces 726 and 728 include
through holes 729, and the entirety of the connection
support surfaces 726 and 728 is providedwithin the door.
The connection support surfaces 726 and 728 may
formed in a plate shape. That is, the connection support
surfaces 726 and 728 may be formed in a plate shape
having awide surface facing the front surface of the door.
Thus, each of the connection support surfaces 726 and
728 may be a planar portion.
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[0286] Accordingly, the entirety of the connection sup-
port surfaces 726 and 728 may be buried in the thermal
insulator foamed within the door, and the thermal insu-
lator may pass through the through holes 729. Thus, it
may be possible to uniformly distribute the loads trans-
ferred through the second hinge member into the door.
[0287] Meanwhile, the connection member 700 may
include a second hinge bush 740. The second hinge
member 200 may be seated to the second hinge bush
740. That is, the second hinge member 200 may be
seated on a seating surface of the second hinge bush
740. Accordingly, the upper portion of the second hinge
bush 740 may form the mounting surface 232a of the
receiving portion 232 described above. Of course, a
portion of the inside panel of the door may be configured
to cover the upper portion of the second hinge bush 740.
Accordingly, the second hinge bush 740 of the present
embodiment may correspond to the mounting member
270 of the above-mentioned embodiment.
[0288] The second hinge bush 740 may include a
protruding protrusion 742 received in the receiving
groove 714. The protruding protrusion 742 may have a
shape corresponding to the shape of the receiving
groove 714.
[0289] In addition, one side of the protrudingprotrusion
742 may be formed with a rib 744 protruding by a pre-
determined height. The rib 744 may extend to be greater
than a radius of the protruding protrusion 742, and may
extend radially with respect to the protruding protrusion
742. The rib 744 is inserted into the through hole 718 so
that the operator may easily recognize a coupling posi-
tion and direction between the second hinge bush 740
and the first connection member 710.
[0290] Meanwhile, the protruding protrusion 742 may
have the same center as the rotary shaft 42 of the first
hinge member 40. In this case, the protruding protrusion
742 may be formed therein with a separate receiving
groove (not shown) into which the rotary shaft 206 of the
second hingemember 200may be inserted. Accordingly,
the second hinge member 200 may be rotatably sup-
ported by the second hinge bush 740.
[0291] The rotary shaft 206 of the second hinge mem-
ber 200 is inserted into the second hinge bush 740 such
that the second hinge member 200 may be rotatably
installed to the second hinge bush 740.
[0292] On the other hand, the seating groove 44, the
seating protrusion 712, the receiving groove 714, and the
protrudingprotrusion742mayarrangedsoasnot to have
the same center as the rotary shaft 42 of the first hinge
member 40 and the rotary shaft 206 of the second hinge
member 200. However, the seating groove 44, the seat-
ing protrusion 712, the receiving groove 714, and the
protruding protrusion 742 have to be arranged together
so as to come into contact with and be coupled to each
other, such that the first hinge member 40 may be
coupled to the first connection member 710 and the first
connection member 710 may be coupled to the second
hinge bush 740.

[0293] That is, when the connection member 700, the
first hinge member 40, and the second hinge member
200are connected to eachother, the rotary shaft 42of the
first hinge member 40 and the rotary shaft 206 of the
second hinge member 200 may be arranged to have the
same center.
[0294] The second hinge bush 740 may be provided
with a fixed portion 745. The fixed portion 745 may be
providedsoas tocouple thesecondhingebush740 to the
inside panel 254 or the outside panel 252 of the door 20.
Thefixedportion745maybeprovided soas to couple the
second hinge bush 740 to the inside panel 254 or the
outside panel 252 in the inside of the door 20. Of course,
the second hinge bush 740 may also be coupled to the
inside panel 254 in the receivingportion232, and thus the
secondhingebush740mayalso format least a portion of
the receiving portion 232 by being coupled to the inside
panel 254.
[0295] Accordingly, it may be possible to distribute the
loads applied to the second hinge member to the door or
to the first hingemember, through the second hinge bush
740.
[0296] FIG. 24 is a view illustrating a coupled state of
the first connection member 710 and the second con-
nectionmember720 inFIG.23.Hereinafter, adescription
will be given with reference to FIG. 24.
[0297] The first connection member 710 and the sec-
ond connection member 720 may be configured of two
components.
[0298] That is, the extension surface716 is arrangedat
a lower side of the first support surface 722, and the first
support surface 722 and the extension surface 716 may
be coupled while coming into surface contact with each
other. Accordingly, loads applied to the first connection
member 710 through the second hinge member 200,
namely loads of the second hinge member 200 and
the container 100 may be transferred to the first hinge
member 40 through the first support surface 722. That is,
it may be possible to increase a transfer area.
[0299] In addition, since a portion at which the second
connection member 720 comes into contact with the first
hinge member 40 and a portion at which the first con-
nection member 710 comes into contact with the first
hinge member 40 differ from each other, the loads of the
second hingemember 200 and the container 100may be
distributed and transferred to the first hinge member 40.
[0300] In addition, since the first hingemember 40 and
the second hingemember 200 have a three-dimensional
shape and are supported by pillar shapes spaced apart
fromeachother, insteadof beingconnectedonone line, it
maybepossible to reduce vibrationapplied to the second
hinge member 200 and to improve support rigidity of
generated torque.
[0301] On the other hand, the first connection member
710and the second connectionmember 720mayalsobe
configured of one integral component as shown in FIG.
24. Even when the first connection member 710 and the
second connection member 720 are configured of an
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integral component, a plurality of contact portions with
the first hinge member 40 are present. Therefore, it may
be possible to distribute the loads of the container 100
and the second hinge member 200 to the first hinge
member 40.
[0302] FIG. 25 is a cross-sectional view illustrating a
coupled state of the components shown in FIG. 23. Here-
inafter, a description will be given with reference to FIG.
25. The second hinge member 200 is omitted in Fig. 25.
[0303] The second hinge bush 740 is arranged at the
upper portionof the secondconnectionmember 720, and
the first support surface 722 of the second connection
member 720 is arranged at the upper side of the exten-
sion surface 716 of the first connection member 710.
[0304] The first connectionmember 710 is arranged at
the upper side of the first hinge member 40, and the
second support surface 724 of the second connection
member 720 is seated to the connection piece 46.
[0305] That is, the second hinge member 200 and the
first hinge member 40 are fixed to be connected to each
other through the second hinge bush 740, the first con-
nection member 710, the second connection member
720. Accordingly, the operator may easily select installa-
tion positions of the second hinge bush 74, the first
connection member 710, and the second connection
member 720, and to improve accuracy of operation.
[0306] In this case, the connection member 700 may
be provided to be buried within the door 20. That is, since
the connection member 700 is not exposed to the out-
side, the user may not recognize the presence of the
connection member 700.
[0307] Typically, in a case where the door 20 is man-
ufactured,afternecessarycomponentsare insertedwith-
in the door 20, a foaming solution is injected and then
foaming is performed by heating. Such a foaming pro-
cess takes a long time, and the foaming solution may be
locally moved within the door 20 in the foaming process.
That is, due to phase changeof the foaming solution filled
within the door 20, the positions of the components ar-
ranged within the door 20 may be changed.
[0308] For example, if components for fixing the first
and second hinge members 40 and 200 are not con-
nected to each other, positions of the components for
fixing the first and second hinge members 40 and 200
may be changed during performing of foaming. In this
case, since the rotary shaft 42 of the first hinge member
40 and the rotary shaft 206 of the second hinge member
200 are not arranged on one extension line, the rotary
shaft 42 of the first hinge member 40 and the rotary shaft
206 of the second hinge member 200 may not be ar-
ranged to have the same center of rotation.
[0309] However, according to the present invention,
since the rotary shaft 42 of the first hingemember 40 and
the rotary shaft 206 of the second hingemember 200 are
physically coupled to each other through the connection
member 700 and the connected relation may be main-
tained, the rotary shaft 42 of the first hinge member 40
and the rotary shaft 206 of the second hingemember 200

may be arranged to have the same center of rotation in
spite of various dangerous factors generated during the
foaming process.
[0310] That is, since the first hingemember 40 and the
second hinge member 200 are pre-coupled through the
connection member 700 before performing of the foam-
ing, stable coupling may be obtained and the relative
position may not be changed regardless of the foaming.
Of course, this may be similarly applied to the support
member 260 of the above-mentioned embodiment as
well as the present embodiment. That is, before the
foaming is performed, since the first hinge member 40
is directly or indirectly coupled to the second hinge
member 200 and the relative position between the first
hingemember 40 and the second hingemember 200 are
fixed through the support member 260, the centers of the
rotary shafts 42 and 206 are not distorted.
[0311] Accordingly, it may be possible to more effec-
tively obtain concentricity between the rotary shaft 42 of
the first hinge member 40 and the rotary shaft 206 of the
second hinge member 200.
[0312] Meanwhile, the foaming solution filledwithin the
door 20 is difficult to obtain sufficient rigidity during the
foaming process compared to plastic or steel. Accord-
ingly, the present invention transfers loads applied to the
second hinge member 200 to the first hinge member 40
instead of any component, so that the container 100may
be stably supported by the door 20 and be stably rotated.
[0313] FIG. 26 is an exploded perspective view illus-
trating a simplified embodiment of the embodiment de-
scribed in FIG. 23.
[0314] In the present embodiment, the connection
member 700 may be configured of only a second hinge
bush 740. That is, unlike the above-mentioned embodi-
ment, the connection member 700 may not include the
first and second connection members.
[0315] In this case, the second hinge bush 740 may
have a shape similar to that of the above-mentioned
embodiment. The second hinge bush 740 may have a
protruding protrusion 742. The protruding protrusion 742
extends downwardly with respect to the second hinge
bush 740.
[0316] The first hinge member 40 is formed with a
seating groove 44 into which the protruding protrusion
742 is inserted. The seating groove 44 has a shape
corresponding to the protruding protrusion 742. There-
fore, when the refrigerator is assembled, the user may
easily insert theprotrudingprotrusion742 into theseating
groove 44.
[0317] The rotary shaft 42 of the first hinge member 40
and the rotary shaft 206 of the second hingemember 200
may be arranged to have the same center of rotation by
the second hinge bush 740.
[0318] Meanwhile, the protruding protrusion 742 and
the seating groove 44 may have the same center as the
rotary shaft 42 of the first hingemember 40 and the rotary
shaft 206 of the second hinge member 200. Of course,
the protruding protrusion 742 and the seating groove 44
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may not also have the same center as the rotary shaft 42
of the first hinge member 40 and the rotary shaft 206 of
the second hinge member 200.
[0319] If the protruding protrusion 742 and the seating
groove44do not have the samecenter as the rotary shaft
42 of the first hingemember 40and the rotary shaft 206 of
the second hingemember 200, the protruding protrusion
742 and the seating groove 44 may function as a fixing
means for coupling the second hinge bush 740 and the
first hinge member 40.
[0320] FIG. 27 is a view illustrating a coupled state of
components shown in FIG. 26. Hereinafter, a description
will be given with reference to FIG. 27. The second hinge
member 200 is omitted in Fig. 27.
[0321] The second hinge bush 740 and the first hinge
member 40 are connected to each other so as to form a
fixed state. Accordingly, when the foaming process for
injecting and foaming a foaming solution into the door 20
is performed, the second hinge bush 740 and the first
hinge member 40 are spaced apart from each other.
Therefore, it may be possible to prevent misalignment
by which the rotary shaft 42 of the first hinge member 40
and the rotary shaft 206 of the second hingemember 200
do not have the same center of rotation.
[0322] Meanwhile, the second hinge bush 740 and the
first hinge member 40 may be coupled to each other
through other configuration fixed within the door 20.
The second hinge bush 740 and the first hinge member
40may be fixed to one integral component. That is, since
the secondhingebush740and the first hingemember 40
may be individually coupled to the same component in
addition to fixing by connection to each other, the second
hinge bush 740 and the first hinge member 40 may be
further securely fixed toeachother.Accordingly, itmaybe
possible to prevent misalignment between the rotary
shaft 42 of the first hinge member 40 and the rotary shaft
206 of the second hinge member 200 caused by factors
generated during the foaming process or the manufac-
turing process of the refrigerator.
[0323] On the other hand, the second hinge bush 740
and the first hinge member 40 may also be integrally
formed. That is, since the second hinge bush 740 and the
first hinge member 40 are fixed by one component, the
operator may eliminate a process of connecting the
second hinge bush 740 and the first hinge member 40.
[0324] Various embodiments have been described in
the best mode for carrying out the invention.
[0325] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spirit or
scope of the invention. Thus, it is intended that the pre-
sent invention cover the modifications and variations of
this invention provided they come within the scope of the
appended claims and their equivalents.
[0326] It follows a list of examples:

1. A refrigerator comprising:

a cabinet defining a first storage region for stor-
ing food;

a door which opens and closes the first storage
region and is filledwith a thermal insulator there-
in;

a gasketwhich is providedon an inner surface of
the door and seals the first storage region from
outdoor air by forming a sealing boundary when
the door closes the first storage region;

a first hinge member which rotatably connects
the door to the cabinet;

a container which defines a second storage
region for storing food and is received in the first
storage region;

a second hinge member which rotatably con-
nects the door to the container; and

a connection member which is structurally
coupled to the second hinge member within
the door, in order to prevent distortions of an
axial direction and a position of a rotary shaft of
the second hinge member relative to a rotary
shaft of the first hinge member.

2. The refrigerator according to example 1, wherein
the connectionmember is configured to be buried by
the thermal insulator within the door.

3. The refrigerator according to example 2, wherein
theconnectionmember is formedwitha throughhole
configured to be filled with the thermal insulator.

4. The refrigerator according to example 3, wherein
the connection member is formed in a plate shape
and comprises a planar portion having a wide sur-
face toward a front surface of the door.

5. The refrigerator according to example 4, wherein
the through hole is formed on the planar portion.

6. The refrigerator according to any one of examples
1 to 5, wherein the door comprises an outside panel
defining a front external appearance of the door and
an inside panel defining a rear external appearance
of the door, and the thermal insulator is filled in an
inner space of the door formed by the inside panel
and the outside panel.

7. The refrigerator according to example 6, wherein
the connection member is separately provided from
the inside panel, the outside panel, and thermal
insulator, and the connection member is directly or
indirectly coupled with the inside panel and/or the

5

10

15

20

25

30

35

40

45

50

55



29

55 EP 4 502 510 A2 56

outside panel within the door so as to distribute loads
applied the second hinge member to the door or
transfer the loads to the first hinge member.

8. The refrigerator according to example 6 or 7,
wherein the connection member is provided to verti-
cally extend at one side within the door, so as to be
connected to the first and/or second hinge member
provided at each of upper and lower portions of the
door.

9. The refrigerator according to any one of examples
6 to 8, comprising a mounting member which is
directly coupled to the second hinge member, and
the mounting member is directly coupled to the con-
nection member within the door.

10. The refrigerator according to example 9, wherein
the mounting member forms a second hinge mem-
ber receiving portion for receiving at least a portion of
the second hinge member having a rotation portion.

11. The refrigerator according to example 9 or 10,
further comprising a bracket which is provided be-
tween the inside panel and the mounting member
and is fixed to the inside panel.

12. The refrigerator according to example 6 or 7,
further comprising coupling members which respec-
tively extend in left and right directions of the door at
upper and lower portions of the connection member
to be coupled with the rotary shaft of the first hinge
member.

13. The refrigerator according to example 12,where-
in the coupling members form a space, in which the
thermal insulator is filled, together with the inside
panel and the outside panel.

14. The refrigerator according to any one of exam-
ples 1 to 7, wherein the first and second hinge
members are respectively provided as twomembers
at upper and lower portions of the door.

15. The refrigerator according to example 14,where-
in the connection member is provided between the
lower first hingemember and the lower secondhinge
member.

16. The refrigerator according to example 15,where-
in the lower secondhingemember is locatedover the
lower first hinge member, and the connection mem-
ber structurally connects a rotary shaft of the lower
first hinge member and a rotary shaft of the lower
second hinge member which are spaced apart from
each other.

17. The refrigerator according to example 16, com-

prising a second hinge bush interposed between the
connection member and the second hinge member,
and the secondhingemember is rotatably coupled to
the second hinge bush.

18. The refrigerator according to any one of exam-
ples 14 to 17, wherein:

the lower first hinge member comprises a con-
nection piece fixed to the door; and

the connection member is coupled to the con-
nection piece within the door.

19. The refrigerator according to any one of exam-
ples 1 to 18 , wherein one side of the second hinge
member is fixed to the container within the sealing
boundary and the other side thereof is rotatably
connected to the door.

20. The refrigerator according to any one of exam-
ples 1 to 19, wherein the rotary shaft of the first hinge
member positioned outside of the sealing boundary
is configured to be alignedwith the rotary shaft of the
second hinge member.

21. The refrigerator according to examples 1 to 20,
further comprising a latch for selectively coupling the
container to the door,
wherein the container and the door are opened
together during coupling therebetween through the
latch and only the door is opened during decoupling
therebetween through the latch.

22. The refrigerator according to any one of exam-
ples 1 to 21, further comprising a fixing device which
selectively couples the container to the cabinet, and
is provided at an upper portion of the container so as
to additionally support the container within the first
storage region, togetherwith the secondhingemem-
ber at a side opposite to the second hinge member.

23. A refrigerator comprising:

a cabinet defining a first storage region for stor-
ing food;

a door which opens and closes the first storage
region and is filledwith a thermal insulator there-
in;

a gasketwhich is providedon an inner surface of
the door and seals the first storage region from
outdoor air by forming a sealing boundary when
the door closes the first storage region;

a first hinge member which rotatably connects
the door to the cabinet;
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a container which defines a second storage
region for storing food within the sealing bound-
ary and is selectively received in the first storage
region;

a second hinge member which is rotatably con-
nected to the door, and is connected to the
container within the sealing boundary to rotate
the container relative to the door; and

a connection member which is structurally
coupled to the second hinge member within
the door, in order to prevent distortions of an
axial direction and a position of a rotary shaft of
the second hinge member relative to a rotary
shaft of the first hinge member,

wherein all of a rotation trajectory space region
of the container relative to the door configures to
be in a rotation trajectory space region of the
door relative to the cabinet, so that the container
is received in the first storage region when the
door closes the first storage region.

24. A refrigerator comprising:

a cabinet having at least one storage chamber
for storing food;

a first hinge member which comprises a fixed
portion at one side thereof and a rotation portion
at the other side thereof, the fixed portion being
fixedly supported by the cabinet;

at least onedoorwhichhasanouter sidesurface
and an inner side surface, a thermal insulator
being filled therebetween, the door being rota-
tably connected with a rotary shaft of the first
hinge member to open and close the storage
chamber, the door being rotatably provided re-
lative to the cabinet, the door having a gasket
forming a sealing boundary of cold air on the
inner side surface;

a container which defines a separate auxiliary
storage region selectively separated from the
storage chamber and received within the sto-
rage chamber of the cabinet;

a second hinge member which has a fixed por-
tion at one side thereof, a rotation portion at the
other side thereof, and a connection portion
connecting the fixed portion and the rotation
portion, the fixed portion being fixedly supported
by the container, the rotation portion being ro-
tatably connected with the door within the seal-
ing boundary of the door, the second hinge
member being configured such that the contain-

er is simultaneously decoupled from the cabinet
together with the door or is decoupled from the
cabinet independently of the door when the
container is separated from the storage cham-
ber; and

a connection member connected to the rotation
portion of the second hinge member, at least a
portion of the connection member being formed
to extend into the thermal insulator of the door.

25. The refrigerator according to example 24,where-
in the sealing boundary of the door is provided there-
in with a receiving portion in which the rotation por-
tion of the second hingemember is rotatably seated.

26. The refrigerator according to example 25,where-
in the connection member is connected to the rota-
tion portion of the second hingemember through the
receiving portion.

27. The refrigerator according to example 25,where-
in the rotation portion of the second hinge member
seated in the receiving portion is linearly alignedwith
the rotation portion of the first hingemember located
outside the sealing boundary.

28. The refrigerator according to example 27,where-
in at least a portion of the rotation portion of the first
hinge member is arranged to overlap with at least a
portion of the rotation portion of the second hinge
member.

29. The refrigerator according to example 28,where-
in a portion of the receiving portion extends from the
inside of the sealing boundary of the door to a portion
between the outer side surface and the inner side
surface of the door over the gasket.

30. The refrigerator according to example 29,where-
in:

the gasket comprises a fixed portion configured
such that a portion of the fixed portion is fixedly
inserted into the door; and

the rotation portion of the second hingemember
is seated at a position of the receiving portion
beyond a center of the fixed portion of the gas-
ket.

31. The refrigerator according to example 27,where-
in at least a portion of the connectionmember, which
is connected to the rotation portion of the second
hinge member to extend into the thermal insulator,
extends to be connected with the rotation portion of
the first hinge member.
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32. The refrigerator according to example 31, further
comprising coupling members each of which ex-
tends in a direction intersecting with the connection
member while at least a portion of the coupling
member is exposed to the outside of the door, the
coupling members being respectively connected to
the rotation portion of the first hingemember and the
connection member.

33. The refrigerator according to example 32,where-
in the coupling members form a space, in which the
thermal insulator is filled, together with the inner side
surface and the outer side surface of the door.

34. The refrigerator according to example 24,where-
in the second hinge member of the container has an
upper second hinge member and a lower second
hinge member, the upper and lower second hinge
members are rotatably supported within the sealing
boundary of the door, and at least a portion of the
connection member is formed to connect the upper
and lower second hinge members.

35. The refrigerator according to example 34,where-
in at least a portion of the connectionmember further
extends to be connected with the rotation portion of
the first hinge member.

36. The refrigerator according to example 24,where-
in the connection member extends between the out-
er side surface and the inner side surface of the door
in a vertical direction of the door, and the connection
member comprises at least one planar portionwhich
is substantially parallel with the outer side surface of
the door.

37. The refrigerator according to example 36,where-
in the connection member extends between the out-
er side surface and the inner side surface of the door
in a vertical direction of the door, and the connection
member comprises at least one planar portionwhich
substantially intersects with the outer side surface of
the door.

38. The refrigerator according to example 37,where-
in the connectionmember further comprises a bend-
ing portion which is bent from the planar portion to
substantially intersect with the outer side surface of
the door.

39. The refrigerator according to example 37,where-
in the connection member comprises a recess
formed by being recessed from the planar portion.

40. The refrigerator according to example 37,where-
in the connection member comprises at least one
through hole formed on the planar portion such that
the thermal insulator is filled through the through

hole.

Claims

1. A refrigerator including:

a cabinet (10) defining a first storage region (2)
for storing food;
a door (20) configured to open and close the first
storage region (2) and filled with a thermal in-
sulator (256) therein;
a gasket (26) which is provided on an inner
surface of the door (20) and configured to seal
the first storage region (2) from outdoor air by
forming a sealing boundary in a closed state of
the door (20);
a first hingemember (40) which has a first rotary
shaft (42) and rotatably connects thedoor (20) to
the cabinet (10);
a container (100) which defines a second sto-
rage region for storing foodand is received in the
first storage region (2); and
a second hinge member (200) which has a
second rotary shaft (206) and which rotatably
connects the door to the container (100), where-
in the second hinge member (200) includes a
rotation portion (210) which is rotatable about
the second rotary shaft (206), anda fixedportion
(208) fixed to the container (100);
wherein, when the door (20) closes the first
storage region (2), the gasket comes into con-
tact with a front surface portion (12) of the cabi-
net (10),
wherein the first hinge member (40) is located
outside the sealing boundary and the second
hingemember (200) is located inside the sealing
boundary,
wherein a part of the second hinge member
(200) is located within a receiving portion
(232) in the door (20), wherein said part includes
the rotation portion (210) and wherein the re-
ceiving portion (232) has an opening portion
(234) through which a portion of the second
hinge member (200) passes, and at least the
rotation portion (210) of the second hinge mem-
ber (200) is rotatably connected to the door (20)
through the opening portion (234).

2. The refrigerator according to claim 1, wherein the
second hinge member (200) further includes a con-
nection portion (209) connecting the rotation portion
(210) and the fixed portion (208), and
wherein the fixed portion (208) is spaced apart from
the rotation portion (210) in a left and right direction.

3. The refrigerator according to claim 1 or 2, wherein
the opening portion (234) is provided inside the
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sealing boundary formed by the gasket (26).

4. The refrigerator according to any one of preceding
claims, wherein the receiving portion (232) is con-
figured to be extended from the opening portion
(234) to an outside of the sealing boundary within
the door (20).

5. The refrigerator according to claim 4, wherein the
second hinge member (200) is configured not to
come into contact with one side of the opening por-
tion (234) before the door (20) is maximally opened.

6. The refrigerator according to claim 5, wherein the
container (100) is configured to be still located in the
first storage region (2) when the door (20) is maxi-
mally opened and the second hinge member (200)
comes into contact with the one side of the opening
portion (234).

7. The refrigerator according to claim 6, wherein a
maximum opening angle of the door (20) relative
to the container (100) by which the container (100)
is still received in the first storage region (2) and the
second hingemember (200) contacts to the one side
of the opening portion (134) is within a range of 90 to
110 degrees.

8. The refrigerator according to claim 7, wherein the
door (20) and the container are opened together at a
larger angle than themaximum opening angle of the
door (20) relative to the container (100).

9. The refrigerator according to any one of the preced-
ing claims, further comprising a connection member
(260) structurally coupled to the second hingemem-
ber (200) within the door.

10. The refrigerator according to claim 9, wherein the
door (20) further comprises a mounting member
(270) received in the receiving portion (232) to form
an inner wall of the receiving portion (232), and
wherein an axial hole (272a) for inserting the second
rotary shaft (206) of the second hingemember (200)
is provided at a predetermined position of a seating
portion (272) of the mounting member (270) and
coupling portions (276) coupled to the connection
member (260) are provided at the left and the right of
the seating portion (272) so that the connection
member (260) and the second hinge member
(200) are coupled indirectly each other.

11. The refrigerator according to any one of the preced-
ing claims, further comprising an opening and clos-
ing member (290) configured to selectively opening
andclosing theopeningportion (234) duringopening
and closing of the door, and the opening and closing
member (234) is provided at the receiving portion

(232) of the door (20).

12. The refrigerator according to claim 11, wherein the
opening and closing member (290) is configured to
come into contact with the connection portion (290)
of the second hinge member (200) regardless of a
rotation position of the second hinge member (200)
with respect to the door (20).

13. The refrigerator according to claim 11 or 12, wherein
the opening and closing member (290) includes:

an opening and closing portion (294) configured
for selectively opening and closing the opening
portion (234); and
a coupling portion (292) connected with the
opening and closing portion (294) and coupled
to the door (20).

14. The refrigerator according to any one of preceding
claims, wherein the second rotary shaft (206) is
closer to a center of the cabinet (10) within the door
(200) compared to the first rotary shaft (42).

15. The refrigerator according to any one of preceding
claims, wherein the door further comprising a rein-
forced thermal insulator (310) having thermal con-
ductivity lower than the thermal insulator (256), and
wherein the reinforced thermal insulator (310) is
entirely provided on an edge portion of one side
corresponding to receiving portion (232) or is pro-
vided at a position corresponding to the receiving
portion (232).
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